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and development. 


The Civil Estimates 
UST as we were about to close for press, the Civil 
Estimates for 1947-48 were issued, and the section 
with which Fight is concerned, Vote D of the 
Ministry of Supply relating to aircraft equipment, 
shows that it is intended to spend £45,843,000 on ail» 
‘craft and spares; 421,127,000 on éngines, power plants 


"and sparés; £16,698,000 on other aircraft equipment 
and ground equipment; and {2,332,000 on miscella- 
' heous items, giving a total of £86 million. 


It may be recollected, that the Air Estimates, a sum- 
“mary of which we published last week, provided for an 


expenditure of {42,750,000 on aircraft, engines, spares, 


-etc. This figure should be subtracted from the total of 
£86 million in order to discover what is to be spent on 
civil and naval aircraft and engines. There will, pre- 

“sumably, be an aircraft item in the Navy Estimates, 
which will also be deducted from the Ministry of Supply 
Vote D as part of the inter-departmental financial ad- 
justments which have now been reinstated. 

Research and Development are not.included in these 

_ and continue to be borne on the Ministry of Supply Vote. 

The figures in the Civil Estimates are not very illuminat- 
Ing in that they do not specify how :auch of the total 
~ Of {48,781,000 is to be spent on aeronautical research 

All the hint one obtains is that on 

the civilian staff there is one principal of the Royal Air- 


~ cratt Establishment School, and among the Service per- 


sonnel one Air Marshal, 18 Group Captains, 34 Wing Com- 
manders, 100 Squadron Leaders, 161 Flight Lieutenants, 
hg Officers, 4 Flight Officers, and 13 Section 
cers 
All of which is not very iltuminating. 


Air Route Accidents 


TATISTICS issued by the Ministry of Civil Aviation 
appear to indicate that, whatever may be the case 
in world aviation, there is a slight trend towards 

safer air travel on British routes. Last year United 


BE 


Kingdom operators carried 434,400 individual passen- 
gers in 93,600 stage flights. There were four accidents 
in which 29 passengers were killéd and one injured, 
figures which represent 23,400 stage flights for each acci- 
dent or 0.43 accidents per 10,000 stage flights. The last 
two figures are identical with those for 1941-45 so that 
no definite improvement can be claimed for them, but 
if one takes the number of passengers carried for every 
one killed, the 1946 figure is 15,000 compared with 
10,600 for 1941-45. 

While comparisons with the statistics of recent years 
are interesting, they provide no true index because the 
1941-45 period was abnormal, and the pre-war period 
1936-40 is a better yardstick by which to measure any 
progress that may have been made. The corresponding 
figure then was 24,000 passengers carried for each one 
killed. However, even this must not be left as a “‘ tar- 
get”’ for the future but must be greatly exceeded if air 
travel is. to begin to compare with other forms of 
transport. 

In an article published in.our issue of January 9, 
1947, an American contributor quoted certain figures, in 
which the air passengers carried per passenger killed was 
given as 24,454. Corresponding figures for surface 
transport were: trams, 8,422,460 ; railways, 6,313,800; 
steamships, 5,973,436. The point to be noted, apart 
from the poor showing of air transport safety, is that the 
figures, which were quoted from The Scientific American, 
were for 1926. It is certain that the figures for surface 
transport have changed little in twenty years, but rather 
surprising that the air figure should be almost exactly 
the same as the British for the period 1936-40. 

Incidentally, the Ministry of Civil Aviation might 
have given an explanation of some of the discrepancies 
between the latest statistics and those issued in October 
of last year. For instance, the number of aircraft flights 
per accident resulting in death in the 1941-45 period is 
given in the fecent list as 23,400. In the October 
statistics it was only 14,200. Passengers carried pet 
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passenger killed were 9,600 in the same period in Octo- 
ber. This month the number has grown to 10,600 for 
some unaccountable reason. Discrepancies such as these 
(and there are several others) do not inspire very great 
confidence in the Ministry’s statisticians. 


The Freighter Fuss 


UST as certain sections of the daily Press revel in 
air accidents so do they appear to be intent on 
making the most of any troubles, real or otherwise, 

that may beset any particular aircraft type. The fact 
that such publication may damage our export trade 
worries them not one whit: 

A case in point is the recent ‘‘story’’ of the Bristol 
Freighter and Wayfarer, the order for which, it was re- 
ported, the British European Airways Corporation had 
cancelled because of non-compliance with the cut engine 
on take-off case. As usual, not all the facts were dis- 
closed, and it may be well to place them on record. 

The order for 14 Bristol-type 170s was placed by the 
Ministry of Supply before B.E.A.C. came into being as 
a separate entity, while it was still the European section 
of B.O.A.C. The machine complies with Air Registra- 
tion Board requirements, but B.E.A.C. now would like 
somewhat better characteristics in take-off and climb. 
The Bristol Aeroplane Company is doing its best to meet 
these, and as the machines are not due for delivery until 
the end of the year, there should be time to incorporate 
the necessary modifications. It might be deemed ex- 


pedient to install the new Bristol engines, for example, . 


which will give 2,000 h.p. each for take-off. There has 
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been no cancellation of the order, and the parties con- 
cerned are examining the whole position. There is justi- 
fication for hoping that a way out of the difficulty will 
be found, and that the 170 will go on the internal and 
European routes, where there are many tasks it can 
fulfil efficiently. 

In the meantime it should be made clear that over- 
seas orders for the 170 will not be affected. The machine 
is not an untried, one and does what was promised in 
the way of take-off and climb. ~B.E.A.C. demand some- 
thing better. That is their right as customers, and 
Bristols are doing their best to give them the extra per- 
formance. There is nothing remarkable in that, and the 
only regret is that certain papers should have conveyed 
‘‘another British aircraft in trouble.”’ : 





their Majesties. 


ROYAL JOURNEY: The King and Queen and the two Princesses walking from the Vickers Vikings on their return to 
Bloemfontein airfield from the Orange Free State Game Reserve. 








The Queen’s own aircraft, flying her standard, is behind 


A special coloured supplement in Flight, February 13th, described the royal aircraft in detail. 
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ROCKET ENGINES 


American 6,000 C4 Unit for Bell XS-1: 


Earlier German Units Compared 
B Sree ee 


associate a particular type of 

power unit with a particular 
group of aircraft, and at present 
pure jets are coupled with inter- 
ceptor fighters, airscrew turbines 
with transports now on the 
design board and compounded 
units with long-range reconnais- 
sance or freight types. Rocket 
units, still only in very limited 
use, seem to fall roughly into 
two classes. Bi-fuel liquid rocket 
motors for research aircraft and 
large missiles, and small solid- 
fuel rockets for assisted take-off 
on almost any aircraft or for \ 
smaller missiles. Germany was, of course, well 
in advance of other countries in rocket devel- 
opment at the end of the war, but since that 
time work has continued in this country, = 
America, and presumably in Russia. 

Some information has recently come to 
hand on the rocket engine for the Bell XS-1  <emew 
supersonic research aircraft. This is of the eR 
bi-liquid regenerative type and is known as : : 
the Reaction Motors 6,000 C4. The fuels used 
are an alcohol/water mixture and liquid 
oxygen. In an article published recently in 
our American contemporary Aviation, John 


|: has become customary to 

















The Walter HWKrog-509 (upper) and the 
Reaction Motors 6,000 C4 (lower) liquid rocket 
engines in diagrammatic form. Both are of 
the regenerative type, fuel being fed to the 
injectors via jackets around the combustion 
chambers to cool the chamber walls but retain 
the heat in the system. Only one of the four 
chambers is shown for the 6,000 C4. 





Impressions of rocket motors installed in their aircraft. 











Above is the Me 163C fighter with the Walter HWKso9C 
CSTOFE engine, and below it the XS-1 research aircraft with a 
x 


C-STOFF 
PPE  Gotorr FUEL Stem \° Reaction Motors 6,000 C4. The drawings are not to scale, 
PUMP = ~ the depth of the two fuselage sections at the front point of 
the two motors being roughly the same. 


STEAM ; 
So irane Shesta, a technical director of Reaction Motors, Inc., gave 
some general information about his company’s 6,000 C4. 
— FSTOFF Turning as a basis for comparison to the German rocket 
: 0 EN SO ave’ motors, and in particular to one made by H. Walter, of 
FEED PIPE TO PLOTS Kiel, the HWKrog-509 as it was designated, which was 
installed in the Me 1638, the first rocket-propelled operational 


lad fighter. It developed rather more than 3,600 Ib thrust in 


























TO its operational height band of 30,000-40,o00ft, and about 
INDERS 3,000 lb at sea level. It will be remembered that the fuels 
used were’ a hyrazine hydrate and methanol mixture 
ove, one. aie (C-stoff) and concentrated hydrogen peroxide (T-stoff) in 
casei Meats she the proportions of 30 to 70 per cent. The total weight 
fuEL PLATE of the unit was 365 Ib; 8.2 h.p. per Ib weight was thus 
IGNITER | /eoxgusse delivered at sea level and 375 m.p.h., or expressed in the 
vi 

7 








more usual ratio form the figure is 0.12 lb per h.p. 
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PROPELLANT 16 times as high as for a pure jet engine of 3,000 lb thrust, 
VALYE coCkAT OADISER which itself consumes about three times as much fuel as a 
CONTROL PANEL TE piston engine of comparable power. Some representative 








, Fuel Consumption 
é } By comparison with this exceptional power-weight ratio 
ALCOHOL WATER \_ INJECTOR Nozze the specific fuel consumption was startling, being about 
a a 
BAFFLE 


figures for four different types of aircraft power unit, each 
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giving 3,000 b.h.p. or its equivalent at 375 m.p.h. and 


comparable height are shown in the table below. 























Piston Airscrew Turbine Rocket 
Engine Turbine Jet Engine 
Dry Weight... 2,700 Ib. 2,100 Ib. 1,300 Ib. 250 Ib. 
Installed 
Weight 4,000 Ib. 3,100 Ib. 2,000 Ib. 500 Ib. 
Spec. Con- | 0.48 Ib./b.h.p./| 0.62 Ib.e.s. | 1.20 Ib./hr./Ib. | 1.5 Ib./hr./Ib. 
sumpt. br. h.p./br. 
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A later development of the Walter 
unit, the HWkK5o09c, was equipped 
with a small separate subsidiary com- 
bustion chamber giving a. maximum 
of 660 lb thrust and weighing 50 lb 
extra. The output of the main cham- 
ber was also increased to 3,740 lb. 
This arrangement provides economi- 
cally a small amount of thrust to main- 
tain speed in level flight. For cruising 
the small chamber is used alone. 

In this country German develop. 
ments have been studied and pro- 
gressed, and the B.M.W. 109-708 de- 
sign, using nitric acid as one of the 
fuels, is considered. particularly pro- 
mising. (The figure 109 is the German 
code number for liquid rocket engines.) 

The American 6,000 C4 for the Bell XS-1 has four main 
combustion chambers each giving 1,500 Ib thrust, and 





“#light”’ photograph. 


The Walter HWKs509C which gave “4,400 lb thrust for a weight of 415 Ib. 
The small cruising chamber produces 660 Ib of the total thrust. 





power can be increased from 1,500 Ib to the maximum by 


cutting in the chambers.one at a time. On the first Walter” 


motors it was possible to throttle back to a minimum of 
220 |b thrust, but this action was attended by considerable 
loss of efficiency. 


Combustion Temperature 


The American unit weighs only 210 lb and its dimensions 
are: length 56in diameter 19in. The maximum heat 


developed is in the region of 2,500 deg C, but the 
external temperature rarely exceeds 60 deg C because 
of the regenerative system whereby the fuel is fed from 
the tank via the control valve to a jacket round the 
combustion chamber and then direct to the combustion 
In the case of the Walter motors the 


chamber. 





| 


The American Reaction Motors 6,000 C4 which for a weight of 210 lb gives 6,000 Ib 


thrust—1,500 lb per combustion chamber. 


system was similar but the control valve and a filter 
were placed between the cooling jacket and the combus- 
tion chamber. 

2 The four combustion chambers of the 6,000 
C4 are constructed of stainless steel, and weld- 
ing is used extensively. The inner chamber 
walls do not need to be very thick to with- 
stand high pressures and temperatures because 
the flow of mixture cools the walls, and it 
must of necessity be supplied at a slightly 
higher pressure than exists within the com- 
bustion chamber. There is thus a small in- 
ward pressure on the inner walls. 

Starting presents: something of a problem 
and causes some complication of the power 
unit. C- and T-stoff ignite spontaneously, but 
the alcohol/water and liquid oxygen mixture 
does not. 


being generated by mixing a small quantity 
of fuel and oxydizer from auxiliary reservoirs 
or by the use of a catalyst in a small separate 
steam generator. The Amefican unit is started 
by means of a combustion chamber in minia- 
ture burning the same fuel as the main engine 
and fitted with an igniter plug. This separate 
starting system can be cut in or out as 
required. 





DEATH OF Dr. A. H. JAY 


HE death of Dr. A. H. Jay of the research and develop- 
ment department of the United Steel Companies, Ltd., 
as a result of a motor accident, is a great loss not only to his 
colleagues but to the scientific world in general. Dr. Jay, who 
_ was only 40 years of age, was known internationally for his 
crystallographic X-ray examination of ferrous metals and 
also for his work on refractories in co-operation with Dr. J. H. 
Chesters. < 
Dr. Jay possessed a rare combination of gifts. Although he 
was a pure scientist of very high standing, he could talk to 
anyone in the steel works in their own language. He was a 
great believer in the value of the team, and one of his last 
efforts was to work out a sound basis for handling research 
projects which involved the co-operation of many individuals. 


SUMMER SCHOOL IN METAL PHYSICS 


S au year a summer school in metal.physics will be held in 
* the Cavendish Laboratory, Cambridge. The school will 
provide an introduction to the application of physical methods 
to the examination and utilization of metals and is intended 
for those whose researches require a more fundamentally physi- 
cal approach than is usual in ordinary metallurgical and engin- 
eering practice. The lectures and demonstrations will deal 
with application of X-ray methods in examination of metals, 
and with physical and mechanical properties of metals. Both 


parts will be taken by those attending, and an elementary © 


knowledge. of X-ray diffraction methods and of crystal sym- 
metry will be assumed. Full particulars may be obtained from 
Mr. G. F. Dickson, Stuart House, Cambridge. The school will 
be held from September 1st to 12th inclusive. 
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For the Walter motors the pumps _ 
were driven by a small steam turbine, power — 
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HEIR’ TO FAME: The Lincoln 

Aries Il, successor to the famous 

Lancasters, was lately christened at 
E.A.N.S. by Lady Coningham. 
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Nene Tudor 


§ is learned that the first Avro Tudor 
to be powered with four Rolls-Royce 
Nene jet units will be the long fuselage 
version of the Tudor I (85ft 3in overall 
length) as ordered: by B.S.A.A. In our 
recent article ‘‘ Tudor Topics,’’ a Tudor 
Il was mentioned. 


Record of Rocketry 


7)= to the extraordinary interest. of 
the subject and the limited capacity 





000 Ib of the Science Museum lecture theatre, 
many applicants for tickets had to be 
refused admission to a British Inter- 

. filter planetary Society film show last Satur- 

smbus- day evening. German films illustrated 
the development of rocket power to land 
vehicles, aircraft and missiles. Some ex- 

> 6,000 cellent shots of the Hs 293, 294 and 298, 

| weld- the X-4, Rheintochter and Enzian were 

iamber included. 

Pee Dutch House Warming 

and it HE Fairey Aviation Company has 

lightly opened an office at 8, Huyggens- 

 com- straat, The Hague, to deal with their 
all in Dutch business. A warming party was 
‘ given recently at which many important 
persons were present, including Rear 

oblem Admiral Feteris, Captain J. J. C. C. 
power Bennik (who is to succeed him), Cap- 
y, but tain H. Shaper (Flag Officer Air), also 
ixture the Director of Combined Air Training, 
pumps Colonel Aler. Among the. official guests 
power from the British Embassy were Rear 
antity Admiral G. W. Waller, Captain R. Jef- 
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fries, R.N. (Naval Attaché) and 
G/C. J. Heber Percy, R.A.F. (Air 
Attaché). Guests were received by Major 
M. E. A. Wright and F/L. Massey Hil- 
ton, Fairey. directors. 





SUPPORT FOR BRABAZON I: A 
machined forging for the Bristol Brab- 
azon undercarriage. The original, 
weighing nearly 1200lb, was the largest 
hand forging ever made by High Duty 
Alloys. It was machined by Dowtys 
who are making the undercarriage. 


Seabee Production Line 


EPUBLIC have delivered 440 Seabee 

amphibians to date, and 62 of these 
have been sold to customers outside the 
United States. A four-seater with a use- 
ful load of slightly over 1,000 lb, the Sea- 
bee sells in America for 6,o00°dollars. In 
remote areas where there are lakes and 
rivers but no airfields their employment 
is obvious. 





FOR COLD CLIMES: The Canadian-designed and-built D.H. Chipmunk with ski 
undercarriage. The Chipmunk (D.H.C-1) is intended as a Tiger Moth replacement 
with ‘ncreased performance. 
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Entomological Longevity 


HE de Havilland Company report 
from Canada that despite its some- 
what ancient design, the D.H. 83C Fox 
Moth is still in demand as a Canadian 
bush freighter. A Fox Moth was also 
recently exported to South Africa. 
The Canadian branch of the de Havil- 
land Company, at the request of owners 
and operators, applied to the Depart- 
ment of Transport for an increase in 
the gross weight of the Tiger Moth sea- 
ag to 2,000 lb. This has been granted 
or the D.H. 82C with Edo floats. 


200 Times Over 


Arnie at London Airport at the 
controls of a B.O.A.C. Constella- 
tion last week, Capt. Lionel Messenger 
completed his 200th Atlantic crossing by 
air. Capt. Messenger holds the record 
for transatlantic crossings but some 
other B.O.A.C. pilots run him-close with 
figures approaching the 1go mark. 


A Prophet is Not Without 


Honour . . . 

“A LOT of people in this country are 

not going to like it if, some time 
about 1950, they see jet propelled British 
transport planes shuttling between New 
York and San Francisco at a speed of 
500 mp.h. or better, while our own 
planes will be unable to do better than 
300 m.p.h , but it looks like it is too late 
now to prevent this from happening.’’— 
Mr. Glenn Martin, speaking before the 
Aviation Sub-committee of the Senate 
Interstate and Foreign Commerce Com- 
mittee. 


P-50 Developments 


if tape weeks ago we commented on the 
apparently small wheels of the 
Percival Prince (type P-50); it now ap- 
pears that they are in fact to be larger 
than was indicated in the preliminary 
G.A. drawing. Pressure will be 38/40 
lb/sq in, suitable for grass airfields. 
Other features in the G.A. which do not 
appear in their final state are the rear 
end of the engine cowlings, and the fin, 
rudder and tailplane which are likely to 
be slightly bigger. 


Rotarians to America 
SMALL mission left this count / last 
Saturday in the Queen Elizabeth to 

study  rotary-win developments in 
America. The mission inculdes G/C. 


R.N. Liptrot, representing the Ministry 
of Supply, Dr. J. A. J. Bennett as rep- 
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resentative of the helicopter panel of the 
A.R.C., and W/C. R. A. C. Brie, -who 
is going on behalf of the Ministry of Civil 
Aviation. A series of lectures and fly- 
ing demonstrations has been arranged, 
and the mission will be away some four 
to six weeks. It will attend the Third 
Annual Philadelphia Forum of the 
American Helicopter Society from March 
27th to March 2o9th. 





ROYAL PILOT: The Shah of Persia, 
Mohammed Reza Shah Pahlevi, at the 


controls of his Beechcraft. He is 
wearing the uniform of C. in C. of 
the Persian Air Force. 


A.A. Adopts R.A.T.0.G. 


T has been announced that all Con- 
tract Air Cargo machines belonging 
to American Airlines will in future have 
provision for Jato rocket-assisted take- 
off.. The present fleet of seven DC-4s 
and four more due for delivery are con- 
cerned. This follows a recent record 
flight using Jato at take-off, from Mexico 
City to Philadelphia on which the DC-4 
flagship, St. Joseph, carrying more than 
nine tons of bananas, flew 1,950 miles 
non-stop in rohr 2omin. 

C.A.C.D.’s director said: ‘‘ Jato has 
more than proved itself commercially. 
We are certain of improvement in eco- 
nomy of operation through the regular 
use of Jato assisted take-offs.’’ 


Taking Up the Gauntlet 


APT. W. B. (BILL) CALDWELL, 
senior pilot of the Channel Island 
Airways, who has flown across the Chan- 
nel _nearly 5,000 times ‘since 1933, 
recently had an interesting experience. 
Shortly after taking off from South- 
ampton airfield in a de Havilland Rapide 
he noticed. a glove lying on the lower 
mainplane. It belonged to one of the 
airport ground staff who had ~ been 
Fa the plane just before it took 
° 


Bill. managed to prevent the glove 
being whipped away by the airstream, 
and at the end of the r100-mile cross- 


Channel flight it was there. Only when 
he touched down at Jersey airport did 
the glove fall off on to the landing 
ground. ; 

A couple of hours later when he re- 
turned to Southampton he handed the 
glove back to” an astonished member of 
the airport staff. 


Antarctic. Weather 


A ROYAL Australian Air Force 
Liberator recently made a 13-hour 
meteorological flight over Antarctic 
waters. This was. the first peacetime 
long-distance flight by the R.A.A.F. and 
also the first time that air weather in- 
vestigations have been carried out as a 
routine flight so far south. 


An Expert on Experts 


G ie aepeer to the boys on prize giving 
day at the Whitgift School, Croydon, 
Marshal of the Royal Air Force Lord 
Tedder, remarked that ‘‘ Specialization 
is one of thé most dangerous tendencies 
of the last 30 or 40 years. It had given 
us experts, not wise men.’’ Another of 
his remarks was ‘‘I am very sceptical 
about experts. Logic had led to all the 
isms, which had landed us in two wars 
in this century.’’ 


News in Brief 


Bigg? nace ond to present practice, 
Hawker Aircraft, Ltd., now engaged 
in producing Furies and Sea Furies, have 
instituted a five-day week for all works 
employees. Avros also close both offices 
and works on Saturdays. 

* * * 

. The appointment is announced of Mr. 
Desmond de Villiers to the post of chief 
test pilot to’de Havilland Propellers, 
Ltd. Mr. de Villiers has been assistant 
test pilot to de Havillands for the past 
three years, and served previously in 
Coastal Command. 


* * * 

The name of Technical Products, Ltd., 
distributors- for the Shell Chemical 
Co.,. Ltd., has been changed to Shell 
Chemicals, Ltd. The address, 112, 
Strand, London, W.C.2, remains the 
same. 

* * * 

A. W. Roebuck, Ltd., have been 
appointed main. concessionaires for 
SpeciaHoid aero piston rings for the 
London area. Supplies are available at 
their new premises, 172, Gt. Portland 
Street, W.1 





A Midwinter Night’s Dream. 





of 


“with the Rolls-Royce company atid 
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A UNO EFFORT : Ferdinand Danton, 
a French yg! oad has been sent 
from Addis Abbaba to Prestwick, 
Scotland, to do the exterior decoration 
of three American Dakotas for 
Ethiopian Air Lines. 


At the request of the President of the 
Board of Trade, Mr. W. B. D. Brown, 
M.B.E., managing director of Glacier 
Metal Co., Ltd., has agreed. to serve on 
the first council of the British Institute 
of Management. 

* * * 

Mr. H. A. Francis, of the Common- 
wealth Aircraft Corporation of Australia 
will be visiting England shortly and can 
be contacted at Austral Development, 
Ltd., 95, Gresham Street, London, E.C.2. 


* * * 

A new company, Wild-Barfield (South 
Africa) (Pty.),-Ltd., has. been formed 
in the Union in collaboration with E. §. 
Mowat and Sons, who have been the 
British firm’s agents in South Africa for 
many years. The registered offices are at 
51, Milne Street, Durban, Natal. 


* * * 

A decision to form a Bristol Branch 
of the Air League was carried at a recent 
meeting held under the chairmanship 0% 
Mr. Ashley Hall. The meeting was ad- 
dressed by Mr. E. Colston Shepherd, 
Secretary-General of the League, and by 
G/C. Fulljames, organizer of the South 
ampton Branch. : 

* * * 

Mr. B. W. Blaney, for many years 
during the war in charge of repairs and 
service at Rotols, has been appointed 
general manager of the m~tor car division 
of Jack Olding and Co., «Ltd. 


* * * 
Mr. G. A.. T. Burdett has joined the 
Plessey company, sales promotion 
department, as press officer. 


* * * 

Interest. in the Cunliffe-~Owen Con- 
cordia is growing apace. Mr. T. B. | 
Murray, the firm’s sales manager, has 
just returned from a trip to Belgium, — 
Holland, Denmark, Norway, Sweden and 
France, where he reports good results 
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“Flight” photograph. 


Part III—Random Impressions of India and the R.I.A.F. : The New 


Air Navigation School : 


By H. A. 


sympathy for anyone who, after an equally short 

stay in that strangely ambiguous country, rushes 
into print with a series of varied impressions. Probably 
the impressions obtained after a week or two are at least 
as real as any obtained in a lifetime; in order to under- 
stand even a little about the country and the people a 
stay of some three dozen lifetimes would be necessary. 
Few things can reasonably be reduced to simple propor- 
tions, and the final answers can only be unfolded during 
hundreds rather than tens of years. 

One could, for instance, write page after page on plumb- 
ing and sanitation—or the lack of it—treating such simple 
outward manifestations of a general 
attitude as a key to the whole. In 
fact, there is a tendency for the visitor 
to find himself obsessed with such 
things; each whole day being made or 
marred by the shower which, when 
turned on, leaves one’s person bone- 
dry while thoroughly drenching a 
dressing-gown hung up a yard or so 
away, or by the ineffable horror of the 
little room into which one must neces- 
sarily retire periodically. 

Alternatively, one might ponder on 


A sym spending only a month in India I feel every 


: School at Chaklala. 


: cloud indicators. 


the implications of the sight of fifty- a a ea ee 


odd coolies noisily, and maybe even 

happily, at work on a job which should quite adequately be 
done by fewer than ten grown-ups who are capable of using 
all their intelligence. Each one of the coolies is being paid 
about 1s 2d a day and on that basis the project is 
economical and everyone may be comparatively satisfied. 
But what happens to these workers during the hiatus 
between the India of to-day and the India visualized by 
the idealists? The latter seem to think quite uncon- 


Pilot Training : 


LIGHT’S representative accompanieda : 
mission from the EmpireAirNavigation : 
on a flying visit by -: 
: Halifax to India. In this, his third article : 
: of the series, he discusses the standard : 
: aimed at by the Royal Indian Air Force and : 
: describes a visit to the Parachute Training : 


: School at Shawbury 


: Next week, in part IV, observations are 
? made on monsoon flying conditions and : 


With the Paratroop Pupils 
TAYLOR . 


cernedly about an interim period of strife and intolerable 
discomfort, during which the wastage of human material 
will run into tens of millions, before the possible arrival 
of a millennium. They know, too, that they will not for 
many years be fully capable of taking over the vast amount 
of administrative and technical planning work required in 
the development of such a huge and comparatively poorly 
organized country. 


Shortages in the R.I.A.F. 


The Royal Indian Air Force itself forms a microcosm 
of the macrocosm which is India. On paper, for instance, 
the standard of education demanded of the rank and file is 
much higher than that demanded of 
the airmen in the R.A.F. But one 
gathers that this standard is higher 
only in theory, and that ‘ matricula- 
tions’’ are very easily obtained. 
Then there is a Shortage of officers 
with high-level administrative experi- 
ence, as well as a very considerable 
and more serious shortage of respon- 
sible technicians.’ The number of 
throw-outs on flying training courses, 


too, seem&S to be high by our 
standards. Of the ten Indian 
squadrons only one, so far, is being 


converted to twins—Dakotas—the rest 
of them being single-seater fighter units with Spitfires and 
Tempests. The newspapers in India carried an unofficial 
rumour to the effect that the whole of the air defence 
of India was to be nationalized this summer. Possibly it 
could be—but only on paper. 
Meanwhile, considerable efforts are, nevertheless, being 
made, and one of the mission’s most interesting (and, inci- 
dentally, comfortable) periods was that spent at the Navi- 
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gation-Signal School which has recently been formed by 

the R.I.A.F. at Tambaram, near Madras. This station 

was previously operated by the Royal Navy and has since 

been used as a dump for: unused transport. Until flying 

is possible there, and aircrew and aircraft have been pro- hy7 — 

vided, the navigation pupils are to be sent to. England rok ey / sieed 

for their practical training. But a group of instructors, d cad pugs, Mert u 
trained by the E.A.N.S. at Shawbury, is already hard at YI Yee 
work instilling the groundings of navigation knowledge \“—s Sumi eo vince 
into the chosen pupils. Incidentally, and contrary to R} = 
previous R.I.A.F. practice, these pupils are not commis- SRA. a4 
sioned until they have passed ‘their preliminary examina- Lda 
tion. How soon Tambaram will revert to its active flying = ae oar 
status remains to be seen, but St. Thomas Mount, where we ‘ OM: iets 2 
landed in the Halifax, was due to be handed over more : ritiete’) 
than a month ago, lock, steck and barrel, to the civil \ 2 ae 
operators. Deccan Airways and Air-India, alias Tata’s, © 

already operate from there, while a flourishing local club, 

with ten or so Tiger Moths, -has been in action since pre- 

war days. This club, like the others in India, is subsidized 

for the benefit of trainees under the.age of twenty-eight— 

in other words, for those who are likely to be useful in case 

of emergency or Air Force expansion. The rates, conse- 

quently, for pupils under this age are Rs.15 (approxi- 

mately £1 2s), and, for other pupils, Rs.30 per hour. The 

airline operators at St. Thomas Mount are not particularly 

happy about the use of this airfield as a club centre, the 

more so as the Tigers must necessarily use the grass while 

landing and taking off into wind. while larger aircraft are 

using the runways. 


The Air Navigation School 


The Navigation-Signal School was formed early in Sep- 
tember last year, with.an establishment of twenty-six 
officers. The first course, consisting of nine officers and 
nineteen of the new class of officer-cadets, arrived ten days 
later from Bhopal, where training had been started. The 
present C.O. of the School, S/L. V. S. C. Bonerjee, 
arrived early in the following month, and ‘‘Stage A’’— 
which consisted of a preliminary excursion into navigation == 
technique—was duly completed with all the cadets obtain- Bighe 
ing passes. For the second stage, during which more The route followed by the E.A.N.S, Halifax during its stay 
serious navigation instruction was to be given, three in India. 
instructors arrived: from Shawbury after 
completing the Advanced Navigation 
Course there. 
Although the School is now in fairly 
complete working order, there are, as 
already explained, no flying facilities, and 
the camp generally is somewhat scattered, 
with the living quarters quite a fair bicycle 
ride from the training area. Here the most 
attractive section is that for radar work, 
and the equipment includes a Gee trainer. 
Presumably this method of radar naviga-. 
tion will appear again in India, though for 
the moment the transmitting stations 
erected and operated during the war have 
been closed down. As far as practical 
training work is concerned, the eventual 
idea is to purchase some Avro tgs, but 
even if the aircraft were available there 
would certainly be difficulty in finding the 
necessary ground staff to maintain them. 
The centres for flying training of 
R.1.A.F. personnel in India are at Jodh- 
pur (E.F.T.S.) and Ambala (S.F.T-.S.). 
Since ab initio pilots are not likely to be 
particularly interested in, or particularly 
ready to receive information about 
modern navigational methods, the former “ Flight” 
toe oa ee = oe mission s itiner- AT TAMBARAM: F/L. Barrett, one of the navigation instructors with the 
Ty. ut we put in, for an all-too-short —_ Mission, talks to pupils and instructors at. the Navigation-Signal School, the 
twenty-four hours, at Ambala, which lies equipment of which includes a Gee trainer. 
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“ Flight" photographs. 


The Handley Page Halifax and a Transport Command Dakota on the apron at Palam airfield, Delhi. 


in the Punjab some 130 miles north of Delhi and near the 
edge of the Himalayan foothills. Here, under mainly 
British instructors, the pupils who have been passed out at 
Jodhpur are trained on Harvards before moving on“ to 
Spitfire VIIIs and XIVs. 

Although described as an S.F.T.S., one would liken the 
training curriculum at Ambala rather to a combination 
of wartime A.F.U. and O.T.U., since the pupils, when 
they leave, are posted direct to squadrons. Very shortly, 
it would seem, the pupils will find themselves passing, 
without intervening experience, from Harvards to XIVs, 
since the spares position over the VIIIs (a Supermarine- 
built and slightly more advanced version of the better- 
known Mark IX) is becoming acute and I gathered that 
they may soon be grounded. With its rather more power- 
ful engine, its smaller airscrew clearance and altogether 
more vigorous characteristics, the pupils may find the 
Spitfire-XIVs something of a handful in comparison with 


The E.A.N.S. Mission personnel with the C.O. and staff of 
the Navigation-Signal School at Tambaram. From left to 
right, seated, are F/L. Agnihotri (Air Headquarters liaison 
officer with the Mission while in India), S/L. J. S. Aldridge 
(Captain), W/C. R. T. Billett (Mission leader), S/L. V. S. C. 
Bonerjee (C.0. of the Schooi), S/L. D. P. Morrison, F/L. 
Sandhu, and H. A. Taylor (Flight’s representative) ; in the 
centre row are F/L. P. W. Ellis, D.F.C., F/O. J. P. Hicks 
(W.O.), F/L. Sastry, F/O. Ramakrishna, F/L. A. J. Barrett, 
and F/O. W. T. H. Fleckney, D.F.C. (second pilot) ; in the 
back row are F/O. Ramamurthy, F/O. Monteiro, F/O. Tonse 
and W/O. Biswas (Signals instructor). 


the rather more docile Merlin-engined Spitfire VIIIs. 

At Ambala, too, was a flight of No. 12 R.LA.F. 
Squadron undergoing twin conversion on Oxfords prepara- 
tory to the complete equipping of this squadron with 
Dakotas—to become, Shortly, the first Indian unit with 
multi-engined aircraft. In parenthesis, it might be added 
that Ambala is by way of being one of the better postings 
for R.A.F: personnel in India since the officers, at any 
rate, are extremely comfortably placed in what I believe is 
an old cavalry mess. While I was there a dining-in night 
was held, and effective sound accompaniment was pro- 
vided by the pipe band of the 15th Punjabi Regiment. 
The entire evening gave one a good impression of India as 
it might have been in the old days—of the unquestioned 
ascendancy of the British Raj. 


Refresher Course for Paratroopers 


Although of comparatively minor importance from the 
mission’s viewpoint, Chaklala (Rawalpindi) proved to be 
of immense general interest, for at this station there is the 
Parachute Training School where ab initio and refresher 
courses are given to prospective paratroops. The jumps 

are made from Dakotas, and I was lucky 
enough to be allowed to ride in an aircraft 
while a mixed complement of British and 
Indian officers and men made what was, for 
most of them, their third practice jump. , 
They went out cleanly in “‘sticks’’ of five 
after the solo departure of an R.A.F. in- 
structor and a kitbag. With the continuous 
noise coming through the doorless opening, 
the slight vertigo felt as we turned around 
the dropping zone, the quick, unequivocal 
orders of the jumpmaster, the loud ringing 
of the alarm bell signalling “‘ready’’ or 
‘‘jump,’’ and the quite incredibly tense 
atmosphere, the experience was certainly one 
of the more exciting. 
And let no jumper, however veteran, ever 
try to convince me that it is “fun.” 
Whether it is one’s second or two hundredth 
jump, the few moments before the final signal is rung 
are desperately frightening. One is forcing a physical 
body to do something absolutely contrary to a ten- 
million-year-old instinct, and, in any case, fear is in- 
fectious—and there are sure to be one or two people in 
the aircraft who are on the very well-controlled edge of 
panic. You have only to watch the pre-jump expressions 
on the faces of however-naturally brave men, to know that 
all the talk about it being ‘‘the greatest fun in the 
world’’ is largely self-encouraging self-deception. Inci- 
dentally, the R.A.F. instructors at this game at Ringway 






















































2 









MISSION TO -INDIA 





and elsewhere have hardly received their due meed of 
praise and glory for their work during the past five or six 
years. 

Perhaps the most surprising thing about this parachut- 
ing business is the way in which each man is almost 
treading on the face of his predecessor as his static line 
pays out. The jumping rate of a ‘‘stick’’ is almost as 
rapid as a jumpmaster is able to mouth the words “‘ out- 
out-out-out.’’ As one pupil — a_ by-no-means-young 
colonel—remarked, visual impressions at the instant of 
leaving the Dakota may consist, in kaleidoscopic sequence, 
of the tailwheel, of the next chap’s heavily nailed boots 
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and of the expression on the face of the third to jump as 
he leaves the aircraft. Of course, the. pupil at Chaklala 
doesn’t simply go up and jump; he spends many hours in 
a hangar-gymnasium practising all manner of necessary 
things—including the method of rolling over on to the 
shoulder after touching-down. Even with a properly 
developed canopy the rate of descent is about fifteen feet 
a second, and allowances must be made for downward- 
swing landings as well as for the possibility that the canopy 
may, once in a thousand jumps, open inside-out and be con- 
sequently ‘‘cut’’ by a shroud line. I saw one such heavy 
descent—the rate must have been quite twenty-five feet 
a second—and only the hours of hangar training permitted 
the Indian pupil to walk away from it with no injury, 
apparently, worse than a shaking. 
(Part IV will appear in our next issue.) 


Test Pilots Dine 


Passing-out Dinner and Presentation of McKenna Trophy at Cranfield 


pyAP it meant tramping the last ten miles on foot to attend 
the annual dinner of the Empire Test Pilots’ School, it 
would have been well worth while. Originally planned for 
Friday, March 7th, the dinner had to be postponed until 
the 11th because the station was virtually snowed-in, and 
even after five days’ delay, snow shoes would have been useful. 

The dinner marked the passing-out of the test pilots’ course, 
and was the occasion for the presentation of the McKenna 
Trophy. New and old test pilots, both civilian and in uniform, 
were present, together with senior R.A.F. officers and members 
of the staff of the College of Aeronautics. The College is soon 
to have Cranfield for itself, and it seems a pity in many ways 
that the E.T.P.S. should be moved from a station and airfield 
to which it has become attached, and that the College should 
be deprived of the valuable presence ot the test pilots, their 
aircraft, and the knowledge and practical spirit which they 
diffuse. It is said that the E.P.T.S. will go to Farnborough, 
and this link-up would certainly have-its advantages. 

After an excellent repast, brief and pertinent speeches with 
a ration of humour were appreciated by all. G/C.S. R. Ubee, 
A.F.C., thanked and bade farewell to G/C. J. J. Wilson, 
C.B.E., A.F.C., who handed over to him on March 8th after 
his two years’ command of the school. A small ceremony— 
the handing over of the ‘‘ Headmaster’s Titfer ’’ (a handsome 
mortarboard with blue tassel)—took place, the titfer passing 
from G/C. Wilson’s to G/C. Ubee’s head. 

G/C. S. R. Ubee comes to the school from the R.A.E., 
where he has commanded the Experimental Flight since 1946. 
For four years during the war he was with the Airborne Forces 
Experimental Establishment, and prior to that he served in 
the East and Middle East. He himself was a test pilot at 
Farnborough from 933 to 1937. 

The retiring Head, after welcoming the guest of honour, 
Air Marshal Sir Ralph Sorley, K.C.B., O.B.E., D.S.C., D.F.C., 
had a few words to say to pupils and staff. Collectively, a 
group of test pilots might be called a ‘‘ downfall,’ he thought. 
After being given the post of commandant of an Empire Estab- 
lishment by Sir Ralph, his mental picture of the amenities 


Mr. de Freitas -Visits 


i a frank and interesting talk given last week, Mr. Geoffrey 
de Freitas, Under-Secretary of State for Air, told of some 
of his experiences on a recent 25,o00-mile tour of the East 
and Far East, including Japan. 

It was refreshing to listen to someone who showed enthusiasm 
and a keen and sympathetic interest in the welfare of the Royal 
Air Force, and who avoided giving evasive replies or minis- 
terial mumbo jumbo in answer to the question he invited. 
Mr. de Freitas explained that the trip was made. to enable 
him to obtain first-hand knowledge with which to support the 
Secretary of State in getting the {24 million Air Estimates 
passed by the House. 

He covered the main portions of the journey in a Transport 
Command Lancastrian, but also flew on Ansons, Dakotas and 
a Sunderland. At each unit visited, he gave a very short 
address and then answered questions Points which impressed 
him most, or which stood out as a result of the visits, were: — 

(1) Following a good shake-down during the last year, it 
had been possible to find really first-class commanding officers 
for these overseas stations—usually men who had excellent 
operational records combined with good administrative ability. 





of such a unit. were very optimistic He had frankly found 
it in its earlier days to be ‘‘ a bit of a shaker,’’ but by mostly 
foul means, and with the aid of his thugs—the names of Arnold 
and Watts were mentioned—the Test Pilots’ School had 
reached a fit state to be handed over to a really decent chap. 
G/C. Wilson gave his best wishes to the present course and 
said that test pilots had a reputation for being very technical. 
In the lay Press they were also reputed to spend their time on 
the end of a parachute and, according to the technical Press, 
with a slide rule. He thought a balance of the two would 
be more correct, and he himself had got through without 
either. It was important to be not too ‘‘technical;’’ but, as 
Geoffrey de Havilland did, to get on with the job. 

Air Marshal Sir Ralph Sorley then presented the McKenna 
Trophy to S/L. W. M. Foster, D.F.C., R.C.A.F. He recalled 
G/C. McKenna, to whom the trophy is a memorial, as one 
of the best test pilots, a man of great achievements and 
great knowledge, and a great companion and talker. 

S/L. Foster, who comes from Guelph, Ont., will be remem- 
bered by many R.A.F. and Dominion pilots who received 
training in Canada in 1942, where, for some time, he was a 
member-of a Trenton Visiting Flight. ~ 

The course which is now passing out has had a particularly 
interesting time, and of the total of 34 all have been suc- 
cessful. To Canada goes the honour of first place, and the 
two Chinese officers did very well (to use the words of their 
colleagues on the course, they proved themselves ‘‘ pretty 
clueful’’). The two Australians (one civilian), the Dutchman 
and the two Greek officers also did well. From America came 
two Navy pilots and one from the Army Air Corps. The 
British contingent included four Navy pilots and three civilian 
test pilots, the remainder being R.A.F. 

Results are assessed under four main headings :—Ability as 
a pilot; ability to report on observations in the air; enthusiasm 
and keenness to improve knowledge; and on the final examina- 
tions. The marks-are not given by individual instructors, but 
as a result of consultation between several instructors under 
each heading, following observation over a considerable period. 


the R.A.F. Overseas 


This had resulted already in an improvement in morale and 
discipline on the: stations. 

(2) There was a general grievance over the lack of married 
quarters and adequate educational facilities. 

(3) R.A.F. aerodromes were also used by civil aircraft, and 
there seemed to be a great feeling of resentment when airmen 
were asked to work on civil aircraft. This was linked up with 
the belief that men.were being held longer in the Service by 
such work. In fact, the R.A.F. were “‘ pulling out”’ according 
to plan, regardless of civil aviation requirements. 

(4) Certain tradesmen, particularly radar mechanics and elec- 
tricians, were, unfortunately, suffering delay in demobilization 
as the result of an acute shortage of manpower in the trades. 

(5) He was most impressed by the remarkable integration of 
the British, Australian, New Zealand and Indian squadrons 
under the British Commonwealth Air Command in Japan. 
The individual squadrons and units were completely national, 
but the command was integrated. General MacArthur was also 
impressed, and had said that B.C.A.C. was very efficient. 

B.C.A.C, ‘undertook tactical duties in Japan, and British jet 
fighters would be desirable there and elsewhere overseas. 
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Airborne Power Station 


ot 


Self-contained Auxiliary Genera- 

ting Plant for Large Aircraft : 

First 3-phase A.C. System on the 
Shetland 


G is is the convenience and comfort provided by a 


large modern: flying boat like the Short Shetland, 

that it can be regarded not so much as. an aircraft 
which operates from the water, but rather as a small 
luxury liner that flies. This conception is further sup- 
ported by the fact that the flying boat is liable to be away 
from its base, sometimes in remote parts of the world, 
for longer periods than is a land-based aircraft of- com- 
parable size ; which stresses the need for its equipment to 
be self-contained, easy to maintain, and, above all, as 
reliable as man’s skill and ingenuity can make it. 

These primary considerations formed the -basis of an 
article in our associated periodical, British Engineering 
Export Journal, by Mr. R. G. Rayden, B.Sc., of 
B.T.H.’s industrial engineering department, on the sub- 
ject of electrical installations in flying boats. Saying that 
the importance of the electrical installation in large 
aircraft was not always appreciated, Mr. Rayden pointed 
out that power had to be constantly available for a 
variety of duties ranging from starting the main engines 
to cooking meals. Once upon a time a windmill-driven 
dynamo was enough to supply, via a small accumulator, 
the few lights and indicating devices found on aircraft. 
But now there are a host of items demanding electric 
power for their operation—flaps, pumps of various kinds, 
air-compressors, de-icing equipment, flying instruments, 
wireless and radar services, automatic pilot and compasses, 
besides heating, lighting, cooking and refrigeration and a 
dozen-and-one other services on which the safety and 
comfort of crew and passengers depend.: 


Modern Arrangements 

Up to the present, engine-driven generators have sup- 
plied the power for these various items of equipment, but 
the modern move in flying boats is to provide self-con- 
tained auxiliary generating plants. These may either 
prqvide the whole of the power needed, or they may be 
of sufficient capacity to meet all the electrical loads when 
on the water, and be augmented by generators driven by 
the main engines to cope with the additional power re- 
quirements in flight. As has already been pointed out, the 
electrical needs of a modern flying boat are liable to be 
greater than those of a land-based airliner in current use, 
but at the same time the greater roominess of a large hull 
facilitates the accommodation of an auxiliary generating 
plant to meet these added electrical loads. It. is pretty 
certain, however, that with the still increasing size of land- 
based airliners, they, too, will require, and be able to 
accommodate, similar plants. Indeéed- the Bristol 167 is 
the first land-based airliner in which provision is made for 
such equipment. 

The airborne ‘‘ power station ’’ presents its designer and 
manufacturer with a number of special problems. Weight 
and size must be kept at a minimum, but the plant must 
be capable of functioning with complete reliability in tem- 
peratures ranging from arctic cold to tropical heat@¥Mr. 
Rayden mentioned —50 degrees C to +50 degrees C in his 
article). Since repairs and replacements may sometimes 
have to be carried out in primitive circumstances, the 
design must make these tasks as simple and easy as is 
consistent with operational efficiency, and special facilities 
must be provided to identify the various circuits easily, 
locate faults q .ickly, and check the installation accurately. 

Generally speaking, the electrical supply for aircraft has, 
up to now, been 24-29 volts D.C. from the engine-driven 
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The auxiliary generating plant and main distribution boxes 
which are located in a separate compartment on the Short 
Shetland. 


generators, and most accessories have been designed for 
this voltage. But in certain instances (notably on flying 
boats of the Sunderland type) a small petrol-driven 
auxiliary unit with a D.C. generator has been installed for 
stand-by duty when the craft was at her moorings. 

Now, however, a substantial increase in voltage becomes 
necessary to keep down the weight of cable and accessories, 
while a further saving in weight with, it was felt, increased 
reliability, suggested changing from D.C. to 3-phase A.C. 
in order to take advantage of the greater simplicity and 
ruggedness of ‘‘ squirrel-cage’’ motors on which mainten- 
ance is reduced to the occasional changing of bearings. 


Shetland Installation 


The first 3-phase A.C. installation in this country was, 
in fact, carried out on the Short Shetland which has a span 
of 150ft 4in, a hull r1roft long, and an a.u.w. of 120,000 lb, 
and it marked a definite stage in the development of air- 
craft ancillary equipment. After full consideration of all 
the various factors, it was decided that 110 volts 250 
cycles represented optimum value, but as a certain amount 
of D.C. at 24-29 volts was needed for standard components, 
the system had to be divided into two parts. The 3-phase 
250 cycles 110 volts A.C. supply fed the main engine 
starters, flap motor, feathering pumps, vacuum and 
hydraulic pumps, bilge and refuelling pumps, cow! gill 
motors, cabin heating and cooking. This side of the sys- 
tem also supplied the interior lighting, heated clothing, 
navigation lights, etc., but through transformers which re- 
duced it to 29 volts A.C. single-phase. 

The 24-29 volt D.C. supply looked after accumulator 
charging, the windscreen wipers, de-icing equipment, 
immersed fuel pumps, gauges, instruments, indicators, 
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as well as emergency services and emergency lighting. 

The Shetland’s generating plant, which was housed in 
a separate compartment with the main distribution panels, 
comprised two self-contained units, each driven by’a petrol 
engine rated at. 60 h.p, at 12,o00ft, and as each unit was 
capable of supplying all the electrical power required, this 
provided a 100 per cent stand-by. Each engine was direct 
coupled to its 3-phase.A.C. alternator running at 3,750 
r.p.m. and was geared to a combined D.C. generator and 
exciter running at 4,600 r.p.m. Speed was kept constant 
by a centrifugal governor, and the voltage, both A.C. and 
D.C., was maintained to within plus or minus 3 per 
cent by carbon pile regulators. 

Wiring was essentially simple. 


Thermal 


Heating Devices for Both 


A METHOD of applying thermal de-icing to airscrew blades 
has recently been announced by Hamilton Standard Pro- 
pellers. Two variants of the basic system are available, one 
for hollow steel blades and the other for solid duralumin. 

In the case of hollow steel blades heater wires of special alloy 
are cemented to the inside surface of the blade leading edge. 
For duralumin blades, however, the heating element consists 
of three laminations of special rubber mounted externally over 
the leading edge. The central layer is of conductive rubber 
which, by its electrical resistance, supplies the heat; the inner 
layer has good. cementing and thermal insulation character- 
istics; whilst the outer layer is of smooth finish and has a 
high resistance to erosion. The total thickness of the laminated 
shoe is o.rin. 

In both the hollow steel and the duralumin blade installa- 
tions, the heated section of the blade extends for approxi- 
mately 75 per cent of the blade length and 20 per cent of the 
chord. 

Electric current is derived from the aircraft battery and is 
conveyed to the blades through the conventional slip-ring and 
brush system. Power supply is controlled by a timing device 
which directs current to each airscew in turn, thus relieving the 
battery from constant full load. For icing conditions at 
moderate temperatures a heat supply to each airscrew for 20- 
second intervals divided by 60-second shut-off periods has 
been found adequate. But to cope with icing at very low 
temperatures [no indication of actual temperature is given— 


Put 


From the main distribu- 
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tion boxes (which had hand-operated isolating switches — 
and thermal-operated overload trips) a number of feeders 
ran out to load centres in the aircraft where sub-distribu- 
tion boxes, housing fuses, and contactors fed the indi- 


vidual circuits. Duplicate feeders were provided for essen- 
tial services and an automatic change-over was arranged 
to switch the load from one auxiliary set to the other, and 
from a normal to an emergency feeder in the event of a 
fault. The actual wiring was so arranged that a section 
of cable between any two points could be readily replaced 
without disturbing the units to which it was connected. 
All -terminals and conduits were lettered and numbered, 
while junction and distribution boxes had lid diagrams: 
to facilitate the tracing of any individual circuit. - 

Another valuable provision was a fixed earth indicator 
on the engineer’s panel giving, at a glance, the total insu- 
lation resistance of the A.C. circuits to earth, so 
that incipient faults could be located. 


De-icing 
Hollow and Solid Blades 


Ed.] a double-throw switch permits the selection of an alter- 
native cycle of 60-seconds operation and 180-seconds shut-off. 
The timjng device can be adjusted to meet varying timing 
requirements on particular routes. 

In announcing this development it was stated that experi- 
ence and research have both shown that the removal of ice 
after it has formed is easier than attempting to prevent its 
formation. By applying heat to the blade leading edges, the 
adhesion of ice is rendered impossible and the formation is 
thrown off by centrifugal force. The new thermal system 
is to become standard equipment on all Martin 202s and 2038, 
and on all Hamilton Standard-equipped Douglas DC-6s and 
Consolidated Vultee 240s. It will thus be used by 13 of 
America’s 16 major airline companies. 


WESTLAND APPOINTMENTS 


bi, Santee AIRCRAFT, LTD., who recently announced 
that the Sikorsky S-51 is to be built at Yeovil, have 
appointed Mr. O. L. L. Fitzwilliams, B.A., helicopter engineer. 
He has long previous experience with the Cierva Autogiro Co., 
and for a time worked under Mr. Raoul Hafner. Since 1944 
Mr. Fitzwilliams has been in charge of the Rotary Wing Air- 
craft Section of the Airborne Forces Experimental Establish- 
ment at Beaulieu, where Sikorsky R-4B and R-6A helicopters 
have been undergoing trials. Mr. A. E. Bristow, who has been 
appointed helicopter pilot, was in charge of the Helicopter 
Unit Air Base, Portland. 


Out 











We thank the many observant readers who wrote or telephoned, either to register disapproval of our caption, or to congratulate 
Rolls-Royce “scene shifters ’’, after examining the before and after photos accompanying the article Universal Power Planis in our 
February 13th issue. 
well. 


t Above we submit photographs of fire test No. 12 at Hucknall, to which the original caption applies very 
In explanation we add that the earlier unmatched illustrations were selectetl from a large number for their quality as 
x photographs for reproduction. 
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+ 
Nissen or prefab, hangar or hotel—the problem to us is not so very different. Every 


finishing problem is our problem, and it’s up to us to work out the right answer. 
We feel quite confident that the Cellon technical service department can help you 
to give your work a finer and more durable finish —and may even be able to 
suggest ways and means of finishing which have not occurred to you. If you 
are concerned with interior or exterior decoration and have struck an unexpected 
snag, we may be able to help you over that. Anyhow, within the limits of shortage 


of materials, we’ll do our best—and that, though we say it ourselves, is not so bad ! 
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YB-49 : Remotely Controlled Wipe 
Fifteen in Pressurized \pa 





The YB-49, as shown by 
this model, has four fins 
which flank the jet pipes. 
On. the B-35 equivalent 
stabilizing area is provided 
by the four co-axial 
propellers. 


Perhaps the most awesome array of instruments yet to be 
installed in an aircraft covers the curving wall of the flight 
engineer’s compartment, the location of which is shown below. 


In view of the inherent 
sensitivity of flying-wing 
aircraft to c.g. position 
the view on the left, 
showing the disposition 
of various loads, is of 
special interest. Evi- 
dently it is not possible 
to carry very large bombs 
such as the 22,000 Ib 
‘* Grand Slam.”’ 
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atures of the Northrop B-35 :T he Jet-Powered 
: Crew of . ee a 


The navigator, in 
the foreground of 
the view below, 
demonstrates the 
use of the astro- 
dome. Joint 
occupation of one 
enclosure appears 
to have estranged 
the pilot and 
gunner. 


Fins and tail pipe fairings on the YB-49, which is expected to 
fly this summer. A thrust of 32,000 /b will be delivered by the 
eight J-35 turbine jets. 


and Miss Dorothy Lamour ‘‘ The Sarong.”” By the 

same token the Northrop B-35 flying wing heavy 
bomber is known as ‘‘ The Wing,’’ though this soubriquet, 
if fostered, must eventually lead to confusion when large 
all-wing aircraft appear elsewhere. 

Following the A.W 52 research machine, described in 
Flight of December 19th last year, Sir W. G. Armstrong 
Whitworth Aircraft, Ltd., have completed design studies 
for much larger and heavier aircraft of the same charac- 
ter, while Handley Page, Ltd. have been engaged on basic 
flying-wing research.. On the Continent several companies, 
including Fokker, are known to be more than interested 
in this class of aircraft, which promises reduced drag 
and increased load capacity ; but we must look to Northrop 
Aircraft Inc., in America, for the first practical outcome 
of research and experiment. 

The first of fifteen Northrop B-35 flying-wing bombers 
to be built for the U.S. Army Air Force made its initial 
flight on June 25th last year from Muroc Dry Lake in 
Southern California. As this is written, a second machine 
of the type is nearly complete and construction of a jet- 
propelled version, designated YB-49, is well advanced. 
The \YB-49 has eight General-Electric J-35 axial flow tur- 
bine jets, delivering an aggregate’ thrust of 32,000 lb, in 
piace of the four Pratt and Whitney Wasp Major R-4360-21 
piston engines (3,500 h.p. for take-off) which drive the 


[ America they call Mr. Frank. Sinatra ‘‘ The Voice™ 
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REFUELLING IN FLIGHT... 


INCREASES PAYLOADS, thus multiplying the 
earning capacity of long-distance airliners. 


ELIMINATES hazardous heavily laden take-offs. 
DISPENSES with landings for fuelling purposes. 
MINIMISES wear and tear. 

REDUCES operating costs. 

IT IS SIMPLE, CERTAIN, SAFE. 


It has been TESTED AND PROVED during ten 
years of constant research and it made possible, 
during the war years, the carriage of worth-while 
bomb loads on otherwise impossible missions. 
It can now be carried out daily in all parts of the 
world just as well at 200 ft. as at 25,000 ft. above 
sea level. 


PASSENGERS are unaware that refuelling is 
taking place and the FREEDOM OF ACTION of 
the Receiver aircraft is unrestricted from start 
to finish. 


WEATHER ‘CONDITIONS need not interfere 
as refuelling can be carried out in storm and cloud 
conditions, or a more favourable rendezvous can 
be arranged. 








FLIGHT REFUELLING LIMITED 





REFUELLING BY NIGHT is-as easy as by day, 
special lighting arrangements providing ideal 
formating conditions for the tanker pilot. 


FIRE RISKS DO NOT ARISE because (a) electrical 
potentials are equalized by initial contact between 
the Tanker and Receiver airtraft lines at least 
200 ft. from each aircraft; (b) the two aircraft 
remain automatically bonded by the hose whilst 
fuelling ; (c) the whole system is inhibited by 
inert gas before and after fuel is passed ; (d) the 
reception coupling is automatically flooded with 
méthyl bromide as the nozzle leaves it. 


INTERCEPTION is certain because all Tanker 
aircraft are fully equipped with the requisite 
Radar which enables interception to be made 
under any conditions. 


CONTACT IS CERTAIN. Three factors only are 
involved : two of them, the angle of the Receiver 
aircraft’s trailing line and the firing angle and 
elevation of the: fixed line-thrower aboard the 
Tanker are constant; the third, the position of 
the Tanker at the time the line is fired is the only 
factor dependent upon the human element and 
this position has a margin of error of 1,000 ft.— 
more than sufficient to secure certainty. 
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LITTLEHAMPTON, SUSSEX, ENGLAND 
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THE WING 





Hamilton eight-bladed, contra-rotating, reversible, pusher 
propellers of the B-35. Since the jet-powered machine 
lacks the stabilizing influerice of airscrews it has been 
necessary to fit four vertical fins on the trailing-edge. 

The new views on these pages certainly convey an im- 
pression of the size and internal layout of the B-35, but 
little or nothing has yet been disclosed concerning the 
machine’s behaviour on test, nor—beyond the points men- 
tioned or illustrated—of design details. Enough is known 
however, for ‘‘ The Wing’’ to be adjudged a very remark- 
able achievement. 

Detailed design was started over four years ago, after 
a series of experiments with various small ‘‘ wings’’ of a 
strictly experimental natur& The order for fifteen bombers of 
such radical design and large size bespeaks great courage, not 
only on the part of Northrop, but of the U.S. Army, which 
must have committed immense sums of money. The pro- 
totype is said to have cost thirteen million dollars, and a 
contract—subsequently cancelled—was placed with the 

~ Martin Company during the war for two hundred B-35s at 
a reported cost of a quarter of a billion dollars. 

Though measuring 172ft in span, due to its peculiar 

design the B-35 is only about 53ft long—much shorter 
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than a Lancaster. The empty weight is 89,000 lb and the 
normal loaded weight 162,000 lb. This excellent ratio is 
greatly improved upon when the machine is overloaded to 
the maximum permissible figure of 209,000 Ib. In this 
connection it may be pointed out that the figure of ‘‘ over 
105 tons’’ quoted by the manufacturers as the overload 
weight relates to American or ‘‘short’’ tons (2,000 Ib). 
The wing area is 4,000 sq ft, so that the wing loading 
corresponding to overload weight (52.2 Ib/sq ft) is by no 
means exceptional according to modern military aircraft 
standards. 

A crew of fifteen (nine ‘‘on duty’’ and six resting) is 
housed in the 37}ft-long pressurized centre portion. The 
accompanying drawing, lately received from America, 
shows how the pilot is enclosed, in the extreme nose, by 
a clear-vision canopy; his co-pilot sits below and to his 
right, having a forward-view panel in the leading-edge. 

Offset to starboard is the astrodome and to the rear of 
the pilot, facing aft, is a gunner who controls the fire 
from remotely controlled multi-gun barbettes. There 
appear to be two gunners, although one report has men- 
tioned three. The second has an enclosure in the central 
nacelle over the trailing-edge. Barbettes are disposed two ° 
above and two below the wing, and one to the rear of the 
pilot’s cockpit. Armament gear has not been installed for - 
initial test flights, but 0.5 in guns are believed to comprise 
the main defence. 





BRISTOL ENTERPRISE 


OME idea of how effective was the demonstration tour of 
the Americas made in a Bristol Freighter (G-AGVC) from 
August of last year to January of this year could be formed 
by seeing, as we recently did, a private showing of a colour 
film taken by and commented on by a member of the crew, 
Mr. Jim Hannington, during the journey of 41,000 miles 
through Canada, the U.S.A. and Latin America. Everywhere 
the Freighter was inspected with the greatest interest and, 
more important still, demonstrations of the machine’s amazing 
versatility in loading, carrying and unloading bulky and heavy 
loads were given at each stopping place. That the crew must 
have had an extremely strenuous time was obvious, but the 
tour has undoubtedly been worth while. Piles of catalogues 
and handbooks are a poor substitute for actual demonstrations 
in the local surroundings of each potential customer. 

Captain K. J. G. Bartlett, Bristol’s sales director, has recently 
returned from a five weeks’ visit to South America, and he 
reports the sale of 15 Wayfarers to the Argentine Government. 
Not only so, but the 20 Vikings also bought by Argentina 
increase the number of Bristol Hercules engines installed to 
‘70. On his recent visit Captain Bartlett discussed with the 
Argentine Government the possibility of establishing an engine 
overhaul and repair base in Argentina. He also discussed with 
the Brazilian Government the establishment of a base in Brazil. 
Another Bristol representative, Mr. Colin Harvey, visited Chile 
for similar discussions there. 

Not content with this, Captain Bartlett was due to leave 
Hurn yesterday in another Freighter (G-AIMC) for an exten- 
sive tour of Australia and New Zealand, calling at Marseilles, 
Malta, Benina, Cairo, Lydda, Baghdad, Basra, Sharjah, 
Karachi, Delhi and Calcutta during the first stage, and at Ran- 
goon, Bangkok, Penang, Singapore, Batavia, Surabaya and 
Koepang on the second stage to Darwin. Details of the tours 
of Australia and New Zealand will be arranged later. 
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“Today we'll do right-hand circuits.”” 


FROM THE CLUBS 


T= Fair Oaks Aero Club intend to stage a flying rally in the 
early spring, details of which will be announced later. In 
the course of the next few weeks it is intended to increase the 
fleet of aicraft to eight, consisting of one Proctor V, three Piper 
Cubs, one Auster and three Tiger Moths. 


The Strathtay Club flew 132 hours from the end of July 
to the end of 1946. It is understood that membership is 
still increasing and several new licences have been gained,“ 
in addition to those which have beefi renewed by old mem- 
bers. The redecoration and refurnishing of the club has now 
been completed. It is hoped to acquire at least one Auster 
early in the spring. 

* * = 


Yorkshire Aeroplane Club have not been beaten by the recent 
weather conditions. The runway was covered with snow to 
a depth of several inches, but some of the more experienced 
members flew off a length of the perimeter track on several 
occasions. Those who have been unable to fly have received 
ground instruction from the C.F.I., and there has been great 
enthusiasm amongst. the. members for visiting other clubs. 
Arrangements for the annual ball nave been completed and 
tickets may be obtained from the secretary. 


* * * 


South Coast Flying Club have continued with some flying 
during the bad weather. A successful tramps’ party was-held 
during February and the house committee have organized a 
series of parties and flying programmes for the remainder of 
the year. Seventy-five members attended the annual general 
meeting, when Mr. Francis Haddock was in the chair and 
Capt. Duncan Davis gave a detailed report of the club’s pro- 
gress since reopening in July, 1946. 

* * « 


The recent sudden death of W/C. N. R. Harben, the 
president of the’ Wolverhampton Aero Club, was a shock to 
all members. His enthusiasm and wise guidance will be sadly 
missed. There are now fourteen private-owner members, and 
the club’s fleet consists of two Austers and three Magisters. 
It is expected that the Wolverhampton Aero Club will be well 
represented at the many rallies and displays in 1947. 

* * * 


An air display at Whitchurch has been organized by the 
Bristol and Wessex Aero Club on May 17th, at which support 
from the R.A.F. and the S.B.A.C. has been promised. Another 
Auster has been added to the club’s fleet of aircraft. Capt. 
Uwins, assistant managing director of the Aircraft Division of 
Bristol’s, has agreed to serve as a director of the club, and 
other new directors are Capt. H. H. Perry, a late senior pilot 
of B.O.A.C., Mr. W.:M. Brodie, of Intava, Mr. C. Ryall and 
Mr, E. M. Trounson. 
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Radar in Civil Aviation 


Uses and Possibilities : 


before the Bristol Branch of the 

Royal Aeronautical Society on Feb- 
ruary 18th, Mr. F. R. Willis, Superin- 
tendent of Signals Planning for B.O.A.C., 
ably summarized the qualities of many 
ot the radio/radar aids available, or 
shortly to become available, to civil avia- 
tion. Of particular value and interest is 
his personal experience of their operation 
and of requirements of the minute which 
have enabled him to comment upon and 
assess the value of each aid where another 
could only have described its form and 
capacity. Extracts from his lecture 
follow : 

For convenience air navigation was 
usually divided into three phases: 
(1) Final approach and © landing. 
(2) Short-distance navigation. (3) Long- 
distance navigation. 

These were conveniently related to the 


iz his paper of the above title, read 


zones of influence and air traffic control, - 


namely, the airfield, approach, and air 
zones. With them might be coupled the 
avoidance of collision. 

The major responsibility vested in 
traffic control was to ensure safe and ex- 
peditious air movement by regulation of 
traffic flow based on a knowledge of posi- 
tion of aircraft and route conditions. Its 
proper operation depended considerably 
upon the navigational aids and communi- 
ations systems. For their share in de- 
termining the limits set to operating stan- 
dards the radio/radar aids might be 
qualified thus: (1) Final approach aids— 
major effects on regularity and punctu- 
ality. (2) Short-distance aids—major 
effect on punctuality, second-order effect 
on regularity. (3) Long-distance aids— 
second-order effects on regularity and 
punctuality. It was only a question of 
time until compulsory carriage of final 
approach and short-distance aids became 
necessary on transport aircraft operating 
on specified routes under instrument 
flight rules. 


Final Approach Aids 


Paradoxically, though an approach aid 
helped a pilot to land, it did not neces- 
sarily contribute a great deal to the task 
of putting the wheels on the ground. No 
approach systems, radar or radio, were 
yet regarded as suitable for the blind 
landing of passenger-carrying civil air- 
craft: 

Factors governing airfield capacity 
were the speed and certainty with which 
an aircraft could let down, which de- 
pended upon: (1) The efficiency of the 





Typical 

Aircraft about 2 deg. starboard of 

runway, dashes I sector, heading port. 

(Right) Aircraft about 2 deg. port of 

runway, dots I sector, heading star- 
board. 


B.A.B.S. displays. 


(Left) 


blind-approach aids and the weather 
minima in force. (2) The number of 
runways available and whether separate 
runways were restrved for landing and 
take-off. (3) Taxying arrangements. 
(4) Efficiency of- aircraft. communica- 
tions, : 

Radar aids* concerned were B.A.B:S. 
(Beam Approach Beacon System) and 


'G.C.A. (Ground Controlled Approach),. 


the fornyer air and the latter ground in- 
terpreted. Neither had been named by 
P.I.C.A.O. as international standards, 
but both would see a great deal.of ser- 


By 





F. R. WILLIS 


vice. Rebecca equipment (the airborne 
B.A.B.S. set) was bulky and required 
‘operation outside the cockpit from where 
the information displayed was interpreted 
to the pilot over the inter-phone system. 
This demanded implicit confidence in his 
B.A.B.S, operator on the part of the 
pilot, and in civil flying, where it was 
difficult to group flying staff in fixed 


crews, intensive practice was necessary. 





a 





Grouping and Analysis of Equipment 


affected by siting difficulties and tidal 
variations. The system was now figur- 
ing in a priority programme of installa- 
tion along the principal Commonwealth 
air routes. 

Mr. Willis then went on to describe the 
G.C.A, talk-down system which had been 
recommended as a supplementary aid at 
airfields where local conditions warranted 
its use. The two elements of G.C.A. 
were the search system and the precision 
system for hffghly directional beams oper- 
ating on wavelengths of 3 to Io centi- 
metres. The P.P.I. of the search system 
would locate an aircraft within the radius 
of 30 miles at heights up to 4,oooft, and 
the two beams of the precision: system, 
inching in the vertical and horizdéntal 
planes, provided a magnified view of a 
relatively small sector 20 deg wide and 
7 deg high for the maximum radius of 
to miles. Ata range of a mile cr less, an 
aircraft’s deviation from the proper 
descent path could be detected within a 
few feet. 

The interior of the control trailer had 
positions for five operators, two for the 
azimuth and elevation tubes, two others 


= 
i 





G.C.A. mobile operations room. The photograph was taken during a recent 
demonstration at London Airport, and the aircraft is a B.O.A.C. Dakota. 


A pilot’s miniature cathode-ray indi- 
cator had been developed, and also a 
meter indication, track being given on 
one instrument and distance in miles on 
another. Both these ideas had merit, 
but neither had been tested under airline 
conditions. The second required an 
extra radar unit to transform the 
cathode-ray picture into signals suitable 
for actuating meters. 

One apparent disadvantage of 
B.A.B.S. was absence of a glide path, 
but to some extent this was compensated 
by the distance-measuring _ facilities. 


These were specially useful to flying 
boats, since the operation of glide paths 
or marker beacons at marine airports was 





known as traffic director and aircraft 
selector each with a P.P.I., and the con- 
troller in the centre with meters indicat- 
ing the aircraft’s deviation from the 
descent path. 

Recent improvements had included 
separation of the search and precision 
systems and permanent installation of the 
former in airfield control towers. Instead 
of separate precision tubes for azimuth 
and elevation a combined display had 
been evolved. This. had reduced the 
number of highly trained crew required, 
which hitherto had been at least five men 
per watch. 

G.C.A. achieved much _ popularity 
during the war and required no special 
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‘aircraft equipment beyond efficient tele- 


* tion, usually at airfields. 
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phone facilities. Airlines had hesitated 
to accept the principle that in normal 
conditions substantial responsibility for 


_the safety of an aircraft during instru- 


ment approach should be transferred to 
a human agency on the ground. It could 
be argued, of course, that G.C.A. reduced 
the load on the pilot. This was per- 


_ tinent, but the present trend of develop- 


ment aimed at reducing the pilot’s 


- burden, and pointed towards automatic 


flight control. G.C.A. appeared likely to 
be junior partner to the SCS-51 type of 
instrument-approach system which had 
been named as a primary international 
standard. 


Short-distance Aids 


In densely flown areas the short- 
distance aids were integral components of 
any scheme of traffic control. During 
instrument weather their co-ordinated 
use with final approach aids was essen- 


_tial for orderly traffic handling. 


Principal aims of traffic control were 
to help aircraft navigate in safety and to 
feed them smoothly through the ‘‘ gate’’ 
to the landing runway at regular intervals 
governed by the airfield capacity. 
Ideally, the smoothest traffic flow would 
result by fitting all take-offs and landings 
in a given area into a cohesive plan of 
movement. That was the only way of 
minimizing time spent in the air. Other- 
wise arrivals would always bunch at cer- 
tain times and might build-up to the 
point where the capacity of an airfield to 
absorb them was temporarily exceeded. 
In these circumstances a regular landing 
rate could be preserved only by causing 
aircraft to lose time in holding patterns. 
These ‘‘ air sidings’’ were essential, also, 


‘to cater for such possibilities as missed 


approaches, a blocked runway or emer- 
gency landing. 

Short-distance aids must be air inter- 
preted for adequate  traffic-handling 
capacity, accurate for proper checks of 
position and ground speed, and, above 
all, simple. Radar aids in the short- 
distance group were D.M.E., Gee and 
A.C.R. 


D.M.E. (Distance-measuring 
Equipment) 
The object of D.M.E. was to give a 


* direct indication of the distance from a 


ground responder beacon cf known posi- 
It would give 
a pilot an accurate check on E.T.A. over 
the last stage of his flight, thus helping 
to ensure that his movement fitted pro- 
perly into the traffic flow. Range would 
be . governed - by. line-of-sight. perform- 


“ance—i.e., up to 100 miles depending on 


height. 
The airborne equipment consisted of a 
low-power transmitter and a receiver 


























ECHO FROM 
MOUNTAIN 


G.C.A. displays. 


STROBE’ - HILL 
BRILLIANCE 


(Left) Search display. : 
(Right) Composite precision display—a recently evolved improvement. 
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Interior of G.C.A. mobile. operations room. Numbered positions are: (1) Traffic 
Director ; (2) Plane Selector ; (3) Azimuth Tracker ; (4) Controller ; (5) Elevation 
Tracker. 


with a common T/R arrangement. The 
distance was indicated on a circular scale 
meter fitted to the instrument panel, and 
each beacon was identified by a special 
code communicated to the pilot by a 
blinking light or by oral signals, 

D.M.E. could be made light and com- 
pact. The overall system had been 
selected by P.I.C.A.O. to 
partner the V.H.F. con- 
tinuous-wave omni - direc- 
tional radio range as the 
standard combination of 
short-distance aids for future 
use On main trunk routes. 
Before D.M.E. could’ start 
its career one difficulty had 
to be overcome—the oper- 
ating wavelengths must be 
standardized, but Great 
Britain and the U.S.A., who 
were likely to be the two 
largest users, strongly dis- 
agreed over- what would be 
the most suitable allocation 
of wavelengths. 


Gee (Position-fixing System) 

The broad principles and purpose of 
Gee will be familiar to most readers, and 
Mr. Willis’ rernarks on its qualities were 
as follows: For the proper operation of 


* used either ‘with separate stub aerials or Gee, careful synchronization between 
MAIN PULSE 
AIRCRAFT SECTOR TO AIRCRAFT ABOUT APPROACHING 3 CLIDE 
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master and slave transmissions vas essen- 
tial. This called normally for skilled 
human monitoring. The range of Gee 
varied with height, but was about 450 
statute miles at 15,o00ft. The accuracy 
of fix varied with the position of the air- 
craft, but could be as high as one-third of 
a square mile. 





Association of distance and localizer/glide path 


indicators for D.M.E. 


Improvements to Gee have aimed at re- 
ducing .operating costs and simplifying 
operation. Ground equipment having 
fully automatic monitoring was being de- 
veloped and the original airborne Mark II 
set would be superseded eventually by a 
smaller and lighter model designed to 
allow cockpit installation. This Mark III 
version embodied many refinements, in- 
cluding a daylight viewing cathode-ray 
tube, semi-automatic counting of Gee 
units and a left/right, meter for flying 
down selected lattice lines. 

The Gee system, owing to its high 
accuracy and the tracking flexibility 
given by the lattice pattern, had been 
proposed as a basis for a scheme of traffic 
control in Europe where there was a wide 
diversity of routes and traffic. The use 
of Gee in Europe was an example of ap- 
plication to special regional problems, 
and there were no immediate proposals 
for using it in other parts of the world. 








244 





RADAR IN CIVIL AVIATION 





Comprehensive Gee cover already existed 
in Great Britain and Western Europe, 
and was to be improved, and low-alti- 
tude cover provided® over all principal 
cities. 


A.C.R. (Approach-control Radar) 


A.C.R. was similar to the search ele- 
ment of G.C.A. It was intended to 
assist the approach and airfield controllers 
in co-ordinated movements in _ their 
respective areas. The system embodied 
transmitting and receiving apparatus 
working on primary radar. A rotating 
beam illuminated in turn all aircraft 
within a‘radius of about thirty miles and 
at heights up to about 5,oooft. Signals 
returning to the radar head were trans- 
mitted over a cable to the control tower 
- which housed the rest of the equipment, 
and were reproduced on a_ P.P.I. 
Echoes from neighbouring hills showed 
up clearly and precipitating clouds could 
be observed especially on a wavelength 


of 3 cm. Wavelengths of 3 and 10 cm 


had been tried. 

Interference caused by echoes from 
fixed reflecting objects, such as hills, 
hangars, or clouds, could be minimized 
with a technique known as M.T.I. 
(Moving-Target Indicator) based on 
Doppler principles. Another step would 
be secondary radar whereby aircraft 
fitted with a responder replied to A.C.R. 
interrogating signals on a separate wave- 
length, their positions being reproduced 
on a clutter-free picture. 

The possible applications of A.C.R. 
were many. Positive position informa- 
tion was provided, final approaches could 
be monitored, holding manceuvres could 
be assisted, and homing or let-down ser- 
vice could be given to aircraft either par- 
tially equipped or with equipment 
failure. P.I.C.A.O. had _ not listed 
A.C.R. among the standard aids but 
there was little doubt that A.C.R. was 
one of the most promising radar aids 
being developed for civil aviation. 


Long-distarice Aids 


Long-range aids provided a means of 
spanning large areas of ocean or desert 
with blanket cover which would be im- 
possible with short-distance aids. 

Loran, like Gee, was a_ hyperbolic 
system of radio navigation, but the 
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Typical Gee approach-control pattern. 


ground stations operated in separate 
pairs. The maximum ranges obtained 
over ‘sea were about 850 miles by day 
and 1,600 miles at night. Performance 
over land was poor. With ground-wave 
signals, a position line could be obtained 
in about one minute and a fix established 
in two to five minutes. The accuracy 
varied considerably throughout the 
coverage, but a useful guide was that a 
position line should always have an 
accuracy of better than one per cent of 
the distance from the transmitting sta- 
tions. The airborne equipment consisted 
of a receiver and cathode-ray indicator 
combined into one unit using main or 
trailing aerials. 


L. F. Loran 


Low-frequency Loran employed the 
same principles as standard Loran, the 
main difference being a reduction in the 
operating frequency range from 1,700/ 
2,000 Kc/s to about 180 Kc/s, in order 
to establish satisfactory very-long- 
distance performance. The maximum 
range of L.F. Loran was expected to be 


. 1,500/2,000 miles, day or night, over 


land and sea. A direct result of using a 
lower frequency was the need for longer 
pulses. The longer the pulse the greater 
is the possibility of errors in measure- 





A.S.R. display. (Left) Explanation of P.P.I. with “cone of silence ’’ indicated. 


(Right) P.P.I. indicating hills to ‘starboard and a ridge ahead falling away to port. 





ment caused by overlapping of ground 
and sky-wave signals. 

Low-frequency Loran had been recom- 
mended by P.I.C.A.O. for further study 
with a view to assessing its suitability 
for world-wide standardization. The 
first chains were expected to be erected 
to serve the North Atlantic routes and 
might be operating in a year or two, if 
wavelength allocations could be 
obtained. Meanwhile, standard Loran 
stations would continue to _ operate. 
Small-scale trials of L.F. Loran would 
be necessary in areas like Central 
Africa and India to determine the effect 
on performance of the high atmospheric 
noise levels associated with such regions. 


Avoidance of Collision Hazard 


Among the low visibility hazards 
which affected a pilot’s peace of mind 
or a _passenger’s comfort were high 
ground, moisture laden and _ turbulent 
clouds, and other aircraft. These hazards 
were always greatest when flying on a 
route-where ground organization was in- 
completely developed. 

The history of civil aviation contained 
records of many accidents due to air- 
craft flying into hills in bad weather. 
The causes were frequently indeter- 
minate, but it was reasonable to suppose 
that if means of detecting dangerously 
high ground had been available wholly 
within the aircraft, some of the accidents 
would have been avoided. It was to be 
noted that such accidents had occurred 
in recent years in areas well served with 
good navigational aids. 


There were no cases on record of a 


civil aircraft having been destroyed by 
turbulence, chiefly because it had been 
customary to cancel flights if the 
weather was known to be too bad, or to 
alter course at the least suspicion of 
turbulence which, even if not dangerous, 
was usually sufficiently violent to cause 
much discomfort to passengers. But the 
advent of high-speed transport aircraft 
and the constant need for improving 
regularity now suggest that means of 
detecting cumulo-nimbus might become 
essential on some routes. 

There was little evidence to suggest 
any immediate need for means of detect- 
ing other aircraft. It was true that 
pilots had occasionally reported nea* 
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‘misses.in poor visibility but the cause 


of these was almost certainly laxity in 
air traffic control. 

Progress in the design of miniaturized 
primary radar equipment had given 


‘facilities for detecting high ground and 


clouds at the cost of moderate weight. 
A transmitter fed a scanning aerial 
assembly with powerful pulses of energy, 
which were radiated on a wavelength of 
a few centimetres, in a pencil bear of 
about 6 deg. angle. The scanner was 
fitted usually in the nose compartment 
of the aircraft and was arranged to sweep 
thirty times per minute a_ horizontal 
sector having a side-to-side width of 
about 160 deg. 

The vertical tilt of the beam can be 
adjusted, within narrow limits, from the 
cockpit; the tilt is set, usually, just be- 
low the horizontal. The design may 
allow also for the azimuth scan to focus 
on a small sector to keep it under more 
frequent observation when desired. The 
pencil beam which looked more or less 


‘straight ahead spilling little energy on 


to the ground below, not only allowed 
satisfactory discrimination between re- 
flecting objects but increased the range 
for a given transmitted power. 

The P.P.I. plotted the distance and 
relative bearing of hills, large precipitat- 
ing clouds and storm centres. To avoid 
distortion to the picture, when altering 
course or height, roll and pitch stabiliza- 
tion of the scanner mounting was 
essential. On the. P.P.I. was seen a cir- 
cular dark patch whose. raditis was a 
function of the beam tilt and the clear- 





Teleran picture for on-route naviga- 
tion. The large 8 in the centre 
identifies the area covered by the 
Teleran: station, the central 6 in the 
pentagon ‘indicates that the picture is 
for a 10/15,o00ft altitude layer, the 
radial line singles out the. receiving 
aircraft’s response from others. White 
blobs are aircraft flying along the 
right-hand side of airways (denoted 
by pairs of lines each with their 
designation and compass heading). 
Figure - fives in pentagons indicate 
where descending aircraft will enter the 
next lower altitude layer, and number- 
ed arcs.denote overlapping Teleran 
areas. Wind is shown as 20 m.p.h. at 
25 deg. and the data in the box show 
altitude, range and layer, barometric 
setting and communications channels 
for various airways cortrol stations. 


\ 


ance above terrain. This was known as 
the cone of silence, and so long as it was 
clear there was no object within that 
distance of the aircraft. Once a response 
started breaking into a safety circle of 
arbitrary radius it was time to take 
evasive action. Photographs of terrain 
returns, taken in flight, are given. 

A fair amount of experimental work 
with this type of equipment had already 
been done in America under airline con- 
ditions and encouraging results obtained. 
Development had started in Great 
Britain. The information given was posi- 
tive and never*spurious, but an operator 
had to be thoroughly versed in interpret- 
ing the P.P.I. picture. 

Because of its self-contained nature 
there was no question of search radar 
being classified as a standard aid. The 
demand for it would vary with the 
hazards associated with a route and the 
standards of route organization. 


_Trend of Application 


The present status of radar might be 
summarized by dividing the aids into 
two groups: 

I. Rebecca/Babs Aids developed and used in war- 

Standard Loran time. Now being introduced 


G.C.A. into civil aviation for reasons 
Gee II of expediency alongside pre- 
war aids, until the preferred 

standards become available. 
Il. L.F. Loran Aids embodying refinements to 
A.C.R. wartime techniques. Some 
D.M.E. figure among the  inter- 
Gee III national standards and will be 
Airborne introduced after full com- 


Search Radar pletion of development. 


Others will find application 
in special cases. 

It would be observed that there 
should be good opportunities for ensuring 
a reasonable degree of continuity - from 
the first group to the next. Clearly there 
would be a lengthy period of overlap be- 
tween the two. 


Teleran 


Later phases of development promised 
almost boundless technical possibilities. 
As an example, the ‘‘ Teleran’’ system 
was well worth examination. 

Teleran was one of a series of proposals 
for a composite system to meet all the 
major requirements of Continental air 
navigation and traffic control. The basic 
elements were intended to be such that 
they might be employed usefully and 
economically on air routes where move- 
ments were relatively few and they 
could be multiplied to integrate into the 
complex system likely to be required in 
congested areas. By employing pictorial 
methods of displaying information, - it 
aimed at reducing to a minimum the 
amount of work required of a pilot and 
seeked to reduce the risk of human error 
in the operation of traffic control. 

Essentially, Teleran employed a 
ground search radar which surveyed: the 
airspace of interest and displayed on a 
cathode-ray screen the information. re- 
ceived. In this respect it was similar 
to A.C.R. The radar presentation was 
viewed by a television camera,,a map 
of the area was superimposed and the 
combination picture was broadcast by a 
television transmitter: The composite 
picture: of map and ra_ar ‘indications 
might. be produced by placing a trans- 
parent sheet; .carrying the proper 


symbols, between the cathode-ray screen 
and the television camera. 





The picture was reproduced by a tele- 
vision receiver in the aircraft and a pilot 
saw his own aircraft as a spot of light 
moving across a map. Other aircraft 
appeared as different spots of light, each 
moving according to its actual track. 
Since a pilot was interested primarily in 
those aircraft around his own altitude, 
the system embodied a method of 





Teleran final approach display which 
indicates continuously the aircraft’s 


position in respect of the proper 
descent path and the landing runway. 
Boxes on the left indicate wind velocity 
and direction at various heights, shown 
against corresponding distances along 
the glide path. The box on the right 
indicates the Q.D.M. The correct 
glide path is being flown when the 
horizontal line intersects the aircraft’s 
response and moves with it to the 
runway. 


separating the radar responses according 
to height and transmitting a separate pic- 
ture for each stratum of airspace. 

A typical picture for a 10,000/15,000ft 
height layer is shown on the left. 

For instrument approach the Teleran 
picture had a. vertical line representing 
an extension of the runway, see above, 
showing a. pilot when he was on track. 
The information for this picture was 
derived from a precision radar located 
near the landing runway and identical 
with the landing radar used in G.C.A. 
In fact, Teleran substituted an auto- 
matically derived manifestation for the 
human element-and the voice channel of 
G.C.A. 


Effect on Aircraft Design 


Mr. Willis concluded by mentioning 
the need for drag reduction and general 
reliability, adding that suppressed aerials 
would be essential for fast, high fly- 
ing, transport aircraft. Low frequency 
equipment like Loran, which required 
along wire aerial, presented special 
problems. 

So far as blind approach aids were con- 
cerned, it had long been considered de- 
sirable that the aerodynamic design of 
an aircraft should take account of the 
operational facilities they gave. Taking : 
a long view, it was-worth asking whether 
tailoring the aircraft to suit the radio 
beam would ever give the right answer 
to blind landing. Rather it might be 
that a set of requirements for a blind 
landing system must be evaluated from a 
study of aircraft and pilot characteristics, 





F. R. Midgley 
standing by the 
A.W. 52 glider. 
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lands, the distinction of being the only two chief 
test pilots in Britain who have never served in any 
of the three Services. 

Starting his career as an apprentice at Vulcans, he later 
became an automobile draughtsman with the Lea Francis 
company, which was an associate concern of Vulcans. 
When, however, the depression of the late 1920s came, 
he decided to change his career and learn to fly. 

He was living at Birkenhead at the time, and Hooton 
was his nearest flying club. This he joined as an ordinary 
member in August, 1931, and learnt to fly under Geoffrey 
Clapham, who was the C.F.I., and John Higgins. The 
club aircraft were Avro Avians, and as a not very brilliant 
pupil, Midge took 10 hours’ dual before going solo. His 
‘“‘A’’ licence he got after 16hr 35min flying. 

Having got his ‘‘A’’ licence, the next problem was how 
to get in the necessary 100 hours’ solo flying to qualify for 
his ‘‘B’”’ licence. There was somewhat of a pause while 
financial resources were investigated. Everything saleable 
which he possessed—including his car—was realized and, 
with some monetary aid from his parents, he went to see 
Duncan ‘Davis, of Brooklands Aviation: Duncan, always 
an enthusiast himself, and recognizing a kindred spirit, 
gave young Midgley very generous terms for the complete 
hundred hours, making possible that which had appeared 
impossible but a short while previously. 

After having put in the required time in the air, he went 
through the necessary ‘“‘B’’ licence flying tests. These 
were carried out by No. 24 (Communications) Squadron at 
Northolt. Two cross-country flights had to be completed, 
the examinee being given a three-legged route and a met. 
report, He did his own navigation and was accompanied 
by an official observer, who was not allowed to help in 
any way. On the second cross-country the observer was 
liable to pull back the throttle at any moment to simulate 
engine failure, and the examinee had to bring off a forced 
landing. Midgley had two of these to do. The only other 


M IDGLEY shares with Harold Penrose, of West- 





FLIGHT 






MARCH 20TH, 1947 





“Flight” photograph 


Britain’s Test Pilots 


FREDERICK RONALD MIDGLEY, 


Chief Test Pilot of Armstrong 
Whitworth Aircraft, Ltd. 


flying test required was a solo night flight from Croydon 
to Lympne. This, usually, and certainly in the case of 
Midgley, was the pilot’s first attempt at night flying. 
Whilst doing it there were some celebrated navigational 
errors made by people who later became famous pilots. 

Armed with his ‘‘B’’ licence he took a job with Bill 
Ledlie and, in July, 1932, did the first of many charter 
jobs by taking two passengers from Heston to Le Touquet 
in a Puss Moth. Headquarters were at Brooklands, and 
occasionally it was his job to fly Puss Moth G-ABNZ, 
which belonged to a Cambridge undergraduate, up to Cam- 
bridge to bring down its owner, Whitney Straight, for the 
motor racing then held on the track. 

Leaving Ledlie after a while, he cast his lot with Maddox 
Airways, a charter company with a “‘ press’’ connection, 
and a certain amount of aviation insurance assessing. In 
addition to specializing on flying for the press, the racing 
fraternity were also catered for, and owners and jockeys 
were frequently taken to meetings by landing on gallops 
or in fields adjacent to the racecourses. Maddox Airways 
ceased operation in 1934, and Midge joined Olley. 


War Work 


At the outbreak of war all internal lines were nationalized 
and became National Air Communications. Midgley, still 
with Olley Air Services, was directed as personal pilot to 
A. Cdre. F. P. Don, who was then in command of No. 2 
British Air Mission (Intelligence for the Air Striking Force) 
in France. The winter of 1939-40 was just about as bad 
as this last one, and at times flying conditions were awful. 
On one occasion A. Cdre. Don wanted to get back to Lon- 
don for a vital staff meeting, and conditions deteriorated 
badly as-the Rapide crossed the Channel. 

Visibility went down to less than 500 yards in continu- 
ous snow, and severe icing occurred. Approaching London 
with the intention of. getting into Northolt if possible, two 
attempts at getting through the Dorking Gap were unsuc- 
cessful, but the third try was more fortunate. 

With visibility now in the region of only 300 yards or 
so, and no radio on board, it was a question of getting in 
whenever possible. By chance Midge recognized a well- 
known landmark’ on the Portsmouth road—the White Lion 
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at Cobham—and his familiarity with Brooklands, which is 
-just around the corner so to speak, enabled. him to land 
there. George Bulman, who then had his office at Brook- 
lands, saw this arrival under such appalling conditions, and 
said to Midge later, eh ever you want to change your job, 
let me know.’ 

At the end of 1940 he decided he did want to change 
his job and joined Hawker’s team of test pilots at Brook- 
lands. This was at the time when they were producing 
Hurricane Isat a panic rate. Two of Midge’s colleagues 
at the time were Ken Seth Smith, who was later killed 
whilst testing a Typhoon, and J. C. V. K. (Watty) Watson, 
who went to the Fleet Air Arm and lost his life while flying 
as a blind-flying instructor. 

‘Test pilots of the Hawker group of companies operated 
to some extent as a pool, and when Eric Greenwood was 
posted from Armstrong Whitworths to Air Service Train- 
ing, Midgley was sent up to take his place at Coventry as 
second dickey to the redoubtable Charles Turner-Hughes. 
This was in October, 1941, when Whitley IVs and Vs were 
still being produced: Later, of course, the factory turned 
on to Mk. II Lancasters and Lincolns. 


In addition to the ordinary test-flying, however, there — 


was also a considerable amount of work to be done for 
the Armstrong Siddeley aircraft engine side, and for a long 
while the pilots were busy doing development flying for 
Hobsons on automatic boost controls on American aircraft, 
such as the Airacobra, Martlet, Mustang and Lightning. 
Another flying job was the testing of the special long-travel 
undercarriage built to the ideas of John Lloyd, the chief 
designer of Armstrong Whitworth. Designed for tricycle 
operation, it was fitted to an A.W. Albemarle, and the extra 
long travel, backwards and upwards, enabled the aircraft 
to be flown. straight on to—almost straight into—the 
ground safely. A ‘‘semi’’ edition of this undercarriage 
is now embodied in the A.W.52 tailless. 

When Turner-Hughes retired at Easter, 1946, Midgley 
took over from him, with S/L. Franklin, who joined the 
company some while ago, to do all experimental flying. 
At the moment Midgley is not doing much flying of any 
sort because, a short while before Christmas, he took a 
corner too fast in his car, turned completely over and fell 
down a 12ft drop on the other side of a fence. He frac- 
tured his spine in two places, and his body is still encased 
in plaster. He goes his way in these days looking uncom- 
monly like a pouter pigeon. 


Aileronless Flight 


Midge has had his share of what, for modesty’s sake, 
we will call ‘‘experiences.’’ On one occasion when diving 
a Whitley to its limiting speed (240 m.p.h.) and testing 
ailerons, the connecting link between.the rod and chain 
in the aileron circuit parted, and the starboard aileron 
jammed hard up. By reducing speed, and by the judicious 
use of rudder, elevator and engines, he did a wide circuit 
which really amounted to crazy flying, and managed to 
land the Whitley in one piece. It was found that a flaw 
existed in a batch of links. It is possible that a number 
of lives might have been lost over Germany at night had 
this particular link not been tested to destruction. 

On another occasion as he was bringing a Lanc. II from 
Sywell to Baginton for finishing—a distance of 30 miles— 
he had trouble with the electrically operated airscrews. 
Three had to be feathered and he just sneaked in on the 
fourth which looked like following suit.at any moment. 

Strangely enough his most “‘ dicey.’’ effort was not on 
a military aircraft at all. It happened on a staid D.H. 
Rapide while flying back from a private charter to Cannes. 
The met. report gave Clear conditions, but with thunder- 
storms developing close to the track. Midgley landed at 
Lyons to refuel with the intention of flying from there direct 
to Croydon via Paris. Leaving Lyons, he climbed to 
6,000ft to avoid the Beaujolais, and shortly afterwards ran 
into heavy rain. wnitn turned to hail and gave the fabric 


* and arrived—without radio or compass—under Q.B.I. con- 
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covering of the Rapide a terrible battering. As the aircraft 
ploughed along in the utter darkness—there was no moon— 
the ground stations kept enquiring for position, and it was 
whilst replying to one such request that Midgley turned 
and saw his radio operator winding in the trailing aerial as 
a safety precaution because of the amount of static about. 


Struck by Lightning 

As he looked ahead again into the inky night, he saw 
what appeared to be a pin-point of light, almost like the 
tail light of another machine. In an instant the pin-point 
became the size of a football, and in a moment a: long 
streak of intense white light came from the ball of fire 
to the centre of the aircraft beneath his feet. There was 
a huge flash and an explosion, and a pungent smell of 
burning rubber. All electrical services had gone phut 
and the radio was completely burnt out. 

Midgley’s first thought, however, was for his compass, 
because he had been struck by lightning twice before, and 
on each occasion his compass has ceased to function. These 
earlier mishaps were in daylight—this one, at night over 
foreign territory, was a different kettle of fish, and things 
looked somewhat desperate when a glimmer from the radio 
operator’s torch showed the compass to be completely 
useless. His only direction indicator left was the gyro 
compass, the precision. of which he could not check. 

The weather cleared, and he flew on, but there was no 
sign of Paris at the calculated time of arrival. A fairly 
large town showed up, however, which he and the radio 
operator tried to identify ; they decided it was Chartres—in 
which case Paris should be slightly to starboard and would 
show up in 15 minutes or so. At the end of this time there 
was still no Paris, but straight ahead was another town. 

Midge had now to face the fact that he was completely 
lost, and a landing must be made. He decided to fly over 
and over the town in the hopes that some help would be 
forthcoming when he eventually force-landed in. the out- 
skirts. During these circuits, which were very low, he 
saw a cathedral and decided that all his calculations were 
wrong and that it must be Chartres, but a search for the 
whereabouts of the airfield revealed nothing. 

At last, after sending the radio operator to the rear of 
the cabin, he decided to stall-land over some telegraph 
wires into an unlighted space by the side of a road: ‘Two 
dummy runs were made and on the third and actual 
attempt at landing, with engines throttled back and the 
Rapide down to below 3oft, he saw a small red light appear 
about a mile away. This was followed in rapid succession 
by others. He quickly opened the throttles and made for 
what was now obviously the obstruction lights of an air- 
field. Regardless of wind direction, the aircraft was parked 
safely on what turned out to be Rheims airfield—approxi- 
mately 50 or 60 miles to the east of his intended track. 

After landing he was able to complete the sequence of 
events, Rheims was a French military airfield where night 
flying was carried on all the week except Saturday—and 
this was Saturday, hence no lights. During the help-raising 
circuits over the town he had passed several times over a 
heuse in which a private owner and two local flying club 
members were foregathered. These three good folk decided 
that since no navigation lights were being carried, the air- 
craft must be lost, and they judged it to be British by 
recognizing the note of the D.H. engines. They then rang 
up the airfield and asked them to put on the obstruction 
lights, and themselves proceeded by car to lend a hand. 

Explanations. and thanks completed, the whole party 
adjourned to the famous Coc d’Or where much of the local 
champagne flowed. The next day, after considerable 
repairs to the Rapide’s fabric, Midgley flew it to Croydon 
“* Struck 


ditions. In his log this story is condensed to: 


by lightning. Very lucky landing at Rheims.”’ 

Midgley has 7,500 flying hours to his credit on 64 differ- 
ent types, mostly twins and four-engined aircraft. . Of 
military types tested during the war he passed out 350 
Hurricanes, over 600 Whitleys, 120 Mk. II Lancasters, and 
of other Lancasters and Lincolns about another 160. 
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completion at Short Bros.’ 

Rochester works is the second 

(civil) version of the Shetland, 

powered by four Bristol Centau- 

rus engines. The span is r5oft 
4in and length 107ft. 
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AIR TRAFFIC CONTROL SYSTEM 
Lines on which the Ministry of Civil Aviation are Planning 


country is well known to the Ministry of Civil Aviation 

and to all the airlines responsible for running services. 
The state of affairs is not by any means peculiar to the United 
Kingdom, and it is with the idea of standardizing equipment 
and procedures throughout the world that the P.I.C.A.O. 
recommendations have been made. It will be some time, 
however, before complete standardization can become effective, 
and in the meantime, as scheduled and non-scheduled flying 
operations become more intensified, some provisional form of 
control is necessary. 

In an interview with G/C. H. R. Graham, Deputy-Director 
of Control at the Ministry of Civil Aviation, it was clear that 
there is a definite plan in its final stages which will be put into 
effect, it is hoped, in the near future. The main problem is not 
scheduled airline operations, or the non-scheduled transport 
flights which are flown mostly by experienced commercial 
pilots, usually with good navigational facilities and some form 
of communication. The real problem is the small aircraft 
being flown by the private owner, club member or trainee, 
which is not normally fitted with the means of precise naviga- 
tion or the means of communicating with the ground and is, 
consequently, quite uncontrollable by an air traffic organiza- 
tion once it is airborne. There is also the problem of the 
Services. Not only may certain traffic regulations hamper 
the necessary training flights of R.A.F. and Naval aircraft, 
but they hamper the Army’s activities with certain weapons. 
These divergent interests have to be catered for in the plan, 
which must therefore be flexible. 

Before the war ground facilities for civil aircraft in the 
United Kingdom were: organized on an area basis, which made 
adequate provision for the comparatively few aircraft oper- 
ating. During the past few years the range and speed, as well 
as the number, of aircraft have increased. This has conse- 
quently presented new problems for providing aircraft with 
flight separation and navigational and safety services from 
the ground. In the past the military and civil air traffic 
control organizations were separate bodies working in parallel. 
It is now accepted, however, that a comprehensive control 
service can be provided to cater for the particular operational 
requirements of all users, and a national unified air traffic 
control organization is envisaged with the object of 
co-ordinating all aircraft movement and promoting safe flight 
in all weather conditions. 

The primary object of this organization is the safe, orderly 


4 i \HE present inadequacy of air traffic control over this 


and expeditious movement of air traffic, and will include the. 


prevention of collision between aircraft and between aircraft 
and obstacles on airfields; the expediting and maintaining of 
an orderly flow of air traffic; and assistance for persons in com- 
mand of aircraft by the provision of advice and information. 
It is also necessary that appropriate organizations should be 
notified when aircraft are known or believed to be in need of 
search and‘rescue aid. To meet these objectives, appropriate 
services will have to be set up and suitable Air Traffic Control 
procedures and practices will have to be evolved so that air- 
craft may either be controlled or the captains given advice. 





It is the formation of these services which is now under dis- 
cussion. 

Air Traffic Control policy will be formulated by the Inter- 
Departmental Air Safety Committee, which will issue directions 
through those authorities responsible for the particular control 
units concerned. The responsibilities of the various formations 
will be as follows: A Regional Air Traffic Control headquarters 
will cover each Flight Safety Region charged with responsibility 
for the safety and co-ordinated control of aircraft throughout 
the region. Detailed operating procedures will be laid down 
and issued, and navigational warnings, serviceability of air- 
fields and the preparation and despatch of briefing material 
will be disseminated. It will also be the responsibility of this 
headquarters to organize and operate diversion control. 


Area’ Controls 


Within each Region there will be a number of Area Controls, 
These will be responsible for the movement of all aircraft flying 
through their defined area of responsibility. They would initiate 
or assist in diversion, distress and rescue action, and will keep 
available such information as may be necessary to aircraft. 
Approach and Airport Control] will be established by the State 
at all permanent civil airfields other than a few which are 
privately owned. All airfields will be linked'‘to the appro- 
priate Area Control by a landline or point-to-point W/T. The 
efficiency of Approach and Airport Control will rest with the 
airport superintendent, who will be responsible for all safety 
measures and all flying within the Airport Control Zone. 

Responsibility for the safety and control of flights external 
to Airport Control Zones will be divided into two categories. 
One category covering flights within Control Areas, directions 
being given through the appropriate Area Control Centre, and 
the other covering all flights.outside Control Areas but within 
Flight Safety Regions. Notification of the intention of making 
flights will be given to appropriate Area Control Centres in 
sufficient time to enable co-ordination of movement in the 
same Flight Safety Region for the general safeguard of all other 
aircraft. ‘If diversion is necessary it will be done by consulta- 
tion with tthe air traffic control organization. For simplicity 
and speed military formations could be granted block clearances 
for specific exercises. 

There are two fundamentals to the efficiency of the control 
service which must be clearly understood. The speed; of hand- 
ling aircraft movements and the accuracy of control is directly 
related to the accuracy of the information received by the 
Organization from aircraft. This implies that the higher the 
standard of navigational aids carried in aircraft, and, there- 
fore, the accuracy with which positions and track can be deter- 
mined and maintained, the better able is control to feed aircraft 
into airfields without delays. . 

The success of the whole air traffic control organization 
must depend upon adherence to the laid-down procedures by 
all concerned and upon adequate and rapid communications, 
not only between aircraft and the ground but also from one 
ground station to another. For this reason Area Control 
Centres in the U.K. should be’ based on the former R.A.F. 
Fighter Command landline communications network, and on 
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the Area Control Centres established jointly by the R.A.F. 

and U.S. Transport Commands overseas. This organization 

would provide maximum flexibility and mobility of air trans- 
rt . 


In V.F.R. weather. conditions the responsibility for avoiding 
collision will rest entirely with the pilot, and all aircraft will 
be free to fly as they please, provided they do not endanger 
public and private property. The only exceptions to this will 
be the direction of aircraft to avoid congested areas around air- 
ports, 

In I.F.R. conditions the responsibility for safety will rest 
jointly with the pilot and the Air Traffic Control service, whose 


_ task will be to regulate traffic in such a way that the possibility 


of collision is removed. Pilots of aircraft not fitted with navi- 
gational aids or.communications will be required to land imme- 
diately I.F.R. conditions are encountered if flying in a Control 
Area or Control Zone. Thus the success of the entire scheme 
is governed by the efficiency of the most inadequately equipped 
aircraft flying in a given area at a given time. 


INSTITUTE OF NAVIGATION 


BM Bn United States launched an Institute of Navigation in 
1945 which evoked considerable interest in this country. 
A meeting was held at the Air Ministry in May, 1946, between 
the Government departments concerned, and it was agreed that 
A. Cdre. G. I. L. Saye, Director of Navigation at the Air 
Ministry, should assess opinion by circulation of the aims of an 
Institute of Navigation to organizations in this country which 
might be interested. The response gave every encouragement 
for the formation of such a society. Accordingly a steering 
committee was formed, and A. Cdre. Saye, who felt that the 
Institute should have no Service bias, thought it his duty to 
relinquish chairmanship of the committee, and Capt..G. C. Saul 
was elected in his place. 

The object of the Institute will be to promote the knowledge 
and practice of the science of navigation, and it will endeavour 
to bring together for the first time all the diverse organizations 
and individuals, the user, scientist and the manufacturer, inter- 
ested in and concerned with the advancement of the science. 

An inaugural meeting was held on March 1th in the com- 
mittee room of Lloyd’s, when Capt. Saul was elected pro- 
visional chairman and treasurer, Mr. M. Richey provisional 





ARTISTIC LUXURY : A section of a B.O.A.C. Tudor II is 
on show at the Ideal Homes Exhibition. Mr. Richard 
Lonsdale-Hands is responsible for the interior design, and the 
photograph shows the cocktail bar in the lounge. 
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executive secretary, and S/L. D. O. Frazer provisional tech- 
nical secretary. It is intended that they will hold office until 
a properly constituted meeting of members can take place to 
adopt the constitutional by-laws and to elect officers and coun- 
cil for the first session of the Institute. 

Proposal of the resolution to form the Institute was made by 
Air Chief Marshal Sir John Slessor, who read a message from the 
Chief of Air Staff assuring support from the R.A.F. The pro- 
posal was seconded by Capt. R. W. Ravenhill, Director of 
Navigation at the Admiralty. Support for the motion came 
from Sir Robert Watson-Watt, Sir Frederick Bowhill, Professor 
F. J. N. Stratton, of the Royal Astronomical Society, A.V-M. 
D. C. T. Bennett, Mr. Arthur Hughes, of the Scientific Instru- 
ment Manufacturers’ “Association, and Capt. W. H. Coombs, 
of the Officers’ Merchant Navy Federation. It is proposed that 
the. Institute will consist of five classes of membership: 
honorary, fellows, members, students and corporate. It is also 
proposed to offer a hundred life memberships for individuals 
only. The Royal Geographical Society has made available an 
office in their buildings until such time as the Institute may be 
able to support itself in its own accommodation. Particulars 
may be obtained from the Secretary, c/o the Royal Geo- 
graphical Society, 1, Kensington Gore, London, S.W.7. 


“BODY LIFT” AGAIN 


HOSE who, since the early Burnelli experiments, have kept 
their faith in the ‘‘ lifting fuselage’’ or ‘* body lift’’ prin- 
ciple, will be.interested in the following details of the Load- 
master heavy-duty transport built by the Cancargo Aircraft 
Manufacturing Co., Ltd., of Montreal, Canada, a subsidiary 
of the Canadian Car and Foundry Co., Ltd. 

The Loadmaster, designed for ‘‘ rugged hinterland opera- 
tion,’’ has a gross weight of 28,500 lb and is to cruise at 190 
m.p.h, on 55 per cent M.E.T.O. power from two radial engines 
of unspecified type. A take-off distance of 417 yards has 
already been established. The span is 86ft and- the body 
dimensions are: width 2oft, length 30ft 3in, depth 7ft, giving 
1,950 cubic feet of volume. 

The Loadmaster is appreciably larger and heavier than the 
Cunliffe Owen Mark II built, on generally similar lines, at 
Southampton befoie the war. 


R.A. OFFICERS TO ASSIST M.C.A. 


HE Minister of Civil Aviation has announced that the 
following appointments to the technical services of the 
Ministry have been made: 
A. Cdre. G. P. Chamberlain, C.B., O.B.E., Director of Civil 
Air Operations 
A. Cdre. H. L. Patch, C.B.E., Chairman, Joint Aircraft 
Control Board. ‘i 
A. Cdre. W. P. G. Pretty, O.B.E., Director of Telecommuni- 
cations. 
G/C. H. R. Graham, D.S.O., D.F.C., Deputy Director of 
Control. 
G/C. D. W. F. Bonham Carter, D.F.C., Deputy Director of 
Civil Air Operations. 
G/C. P. Jones, Assistant Director of Telecommunications. 
These officers have been seconded by the Air Ministry to 
the Ministry of Civil Aviation for a period not exceeding two 
years to assist in the building up of specialist technical services 
whilst civilian presonnel are being trained. 


SOKOL TOUR OF AFRICA 


Lig everything went according to plan three Sokol aircraft 
left Prague yesterday for a tour of South Africa. The 
route runs through Italy to Tunis, along the North African 
coast to Cairo, and then south to Djibouti. After calling at 
Addis Abbaba they intend to go via Mombasa to Capetown. 
The return route is more westerly, and after calling at J eopold- 
ville it strikes north again and rejoins the outward route at 
Luxor. The intention is to complete the round trip in about 
two months, and it remaitis to be seen whether the three little 
aircraft are able to compete with the weather and other adver- 
sities and keep to their schedule. : 
The Sokol is a side-by-side two-seater—or three if required 
—low-wing cabin monoplane of all-wood construction, and is 
fitted with a manually retractable undercarriage. The range 
is about 620 miles and the cruising speed 134 m.p.h. Manu- 
factured in Czechoslovakia, the Sokol, which, incidentally, 
means Falcon, by which name it will be known in this country, 
will be handled over here by Aircraft and Allied Enterprises. 
A brief description appeared in Flight of June 20th, 1946. 
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ACCIDENT FIGURES 


Labeda have again been made available by the Ministry 
of Civil Aviation covering accidents to aircraft on regular 
air services flown by United Kingdom operators. The complete 
figures for 1946 are included and show an increase over previous 
years in the number of aircraft flights to 93,600. The figure 
in 1945 was 64,300 and the highest reached was in.1938, when 
the figure was 95,100. “The aircraft and passenger miles flown 
have increased correspondingly. The number of accidents 
resulting in death amounted to four, and the number of pas- 
sengers killed, twenty-nine. Eleven crew members were also 
killed. 

In a second table showing comparisons over five-year periods, 
the number of aircraft flights per accident resulting in death 
during 1946 was 23,400. This, with an identical figure for 
1941-45, shows an improvement upon previous _ five-year 
periods; 1936-40 was 16,500. Figures for the previous. periods 
differ from those issued by the Ministry last October and which 
were published in Flight of October 31. The passengers carried 
per passenger killed, 15,000, shows an improvement over the 
period 1941-45, 10,600, and also over the periods up to 1935, 
but the period 1936-40 was good with 24,000. 


NATIONALIZATION REJECTED 


| Bais month, in one of the stormiest debates for some years, 
the States of Jersey rejected the nationalization of Channel 
Islands Airways by a majority of three votes, <nd sent a repre- 
sentation to the Ministry of Civil Aviation asking’that an asso- 
ciate arrangement and an agreement under Sections 74 and 23 
of the Civil Aviation Act should be considered. 

The fate of C.I.A., as a particular company, did not really 
enter into the debate, as the issue was constitutional, and rested 
on whether or not the Home Government had a right to legislate 
for a self-governing community such as Jersey. Channel Islands 
Airways, however, is registered in Jersey, and is regarded as a 
local company, although most of its capital is held by the 
Southern and Great Western Railways. This fact was re- 
peatedly emphasized, and the point was made that as the States 
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really had no control of C.1.A., no’harm was being done in 
allowing B.E.A.C. to take over. The argw@ment against this 
was that if B.E.A.C. took over control of Jersey’s airlines the 
Channel Islands route would. only be regarded as a branch line, 
and trade and services would suffer. ; 

The situation now stands that once again Jersey will ask 
for a separate agreement and will point out that Channel 
Islands Airways, as an associate company of B.E.A.C., would 
be able to give better sérvice to the Islands than a monopoly. 

On the final vote, twenty-three members were in favour of 
asking for the establishment of an associate airline, not neces- 
sarily C.I.A., and twenty were against. The president of the 
Harbours and Airports Committee, which roughly. conforms to 
the M.C.A., took this as a vote of no confidence in his com- 
mittee and immediately resigned. He was, however, persuaded 
to stay. The defeat of the Act in Guernsey was overwhelming, 
being thirty-four against nine. 

It is felt in Jersey that Channel Islands Airways will be 
allowed to continue as an associate company, although there 
does not seem to be any indication from the Ministry that this 
will be so. Mr. Lindgren, in a written answer to a question 
in the House last week, stated that the Home Secretary and 
the Minister of Civil Aviation were considering both resolu- 
tions, and he hoped that an announcement would shortly be 
made. 


AMERICAN LANDING RULE 


HE American Civil Air Regulations have been amended to 
provide a greater degree of safety. No instrument 
approach procedure is to be executed or landing made at an 
airport when the latest U.S. Weather Bureau report for that 
airport has indicated that the ceiling or visibility is less than 
that prescribed by the C.A.A. for landing. It is understood 
that recent accidents have shown a tendency on the part of 
some pilots to make low approaches in poor weather con- 
ditions. The old regulation required the Weather Bureau to 
determine the ceiling, which was usually done by using a light 
beam projected at the clouds, This proved unsatisfactory, 
as only about 25 per cent of the reports contained accurate 
measurements, which allowed pilots to use discretion, and 
it was not possible to enforce the minima rule. The amend- 
ment has established a uniform measuring procedure, and, con- 
sequently, when the reports indicate ceilings and visibility 
below minima all except emergency land- 





ings will be prohibited. The problem is 
being studied by the C.A.B. and the 























C.A.A., and it is anticipated that the 
regulations may be modified even further. 
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world-wide group of metal con- 
tainer manufacturers, including the 
British company Metal Containers, Ltd., 
has chartered an aircraft from K.L.M. 
to make a 30,000-mile tour of the Far 
East and Africa for business purposes. 
One of the company’s Skymasters has 
been completely stripped of the interior 
seating and converted into offices, bed- 
rooms, a reception lounge and bar. 

The aircraft landed at London Airport 
on March 1oth from Amsterdam on the 
first stage of the journey. From Karachi 
the route will be through Rangoon and 
Singapore to Batavia, and then north to 
Hong Kong and Shanghai, returning 
through Hanoi and Indix to Aden, and 
south to Johannesburg. The northward 
journey back to Holland will be via the 
west coast of Africa and Lisbon. A total 
flying time of some 150 hrs is expected 
over the period for the entire trip of 
about two months. Capt. P. Both, of 
K.L.M., is in command. 

A sectioned drawing of the converted 
aircraft and a photograph of the lounge 
are shown. Large portions are prefabri- 
cated and have been so arranged by Mr. 
H. P. Mutters, the designer, that the 
refurnishing of a stripped fuselage can 
be completed in-a few hours. 
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The Editor does not hold himself responsible for the views expressed by correspondents. 
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CORRESPONDENCE 


The names and addresses of the writers, 


. not necessarily for publication, must in all cases accompany letters. 


THE FIRST DOODLE 
When and Where did it Fall ? 


f, HE Tuesday before D-Day I was in hospital at Coldeast 
Colony, situated in the Park Gate area. During a raid 
that night a machine was seen to crash in flames about half a 
mile away. A Canadian casualty from this raid informed us 
that it had hit his tank park, detonating the ammunition 
stores. The Padre said it was a new type of Hun and that 
there was little wreckage. 

Later, in another hospital, 1 came across an A.A. gunner 
who claimed to have had a smack at one of the first Vis. His 
dates and areas checked with mine. Could this have been 
*“Sotonian’s’’—‘‘a month before? ’’ EX-F.A.A. 


GEE, SOME WEIGHT 
A Correction from B.E.A. 


J MUST refer to the article appearing in your periodical of 
“ — 6th, 1947, headed ‘‘ Mission to India,’’ by Mr. H, A. 
aylor. 

On page 186 reference is made to the Gee equipment as 
follows :— : 

‘“Present Gee equipment has a weight of approximately 
800 Ib, but the latest miniaturized civil version is expected to 
have its weight reduced to rather less than 100 Ib... .”’ 

Evidently there has been some mistake in the figures quoted 
for weight, since the existing military version of Gee has a total 
box weight of 70 Ib, and, to my certain knowledge, in R.A.F. 
aircraft and in the Viking the total installation has never 
exceeded 130 Ib. 

The latest miniaturized civil version, for which British Euro- 
pean Airways has had considerable responsibility in the develop- 
ment stages (the first four experimental models were actually 
built by B.E.A. research engineers, in conjunction with Messrs. 
Cossors, Wren Mill) will weigh approximately 30 lb (with a 
total installed weight of about 38 lb). The experimental 
models now being flown weigh only 20 lb, but do not include 
the frequency coverage required for civil purposes, and make 
no allowance for the addition of a computor. 

-The hyperbolic computor, which is already working on the 
bench, and which should be ‘‘boxed-up’’ for experimental 
flying by the late spring, will weigh not more than 25 lb. : 

It can be seen, therefore, that the miniaturized Gee plus 
hyperbolic computor will have a weight of about 50 lb. The 
total installation will probably weigh about 60 lb. 

I would be extremely grateful if the error in the article could 


be corrected as a matter-of urgency, since the weights quoted 
are naturally damaging to the future hopes of Gee! ; 

I would suggest that the 800 Ib quoted for the present equip- 
ment is the figure for H2S Mark III with the 6ft Scanner. The 
total installed weight of H2S Mark II with the original 3ft 
Scanner in a Lancaster was, to my certain knowledge, 620 Ib. I 
cannot remember the actual installed weight of the Mark III 
version with the 6ft Scanner, but I know it was considerably 
heavier. 

GROUP CAPTAIN D. SAWARD, 
Manager, Nav. and Tels., British European Airways. 


DICEING WITH DEATH 
A Case of Mistaken Identity 
I WOULD deem it a great favour if you could possibly find a 
small space in your correspondence column to insert. the 
following :— 

**Lt. (A.) R. H. Reynolds, R.N., wishes to point out that 
the letter ‘ Diceing with Death’ (March 6th) was not written 
by him.’”’ 

I have had several calls about it, 

Empire Test Pilots’ School, 

Cranfield. 


_ Fate of Coy Transport Drivers 
y  iolarys reading Mr. Reynolds’ letter in last week’s Flight, 
one fact becomes obvious: that Mr. Reynolds has ex- 
tremely little idea of the relations between pilots and Press 
representatives. Anyone who has experienced these relations 
must know that the less a pilot says to the Press the greater the 
‘‘line-shoot ’’’ attributed to him. 

Left on his own, the average air correspondent will build up 
the most fantastic story without any help from the pilot. That 
these reports are exceedingly harmful to flying generally [ 
readily endorse, but don’t blame the pilots ‘or reports they 
don’t make. 

In connection with lectures by test pilots which Mr. Reynolds 
finds so nauseating, in many cases when pilots are invited to 
give lectures they are asked especially to mention any exciting 
incidents which may have given them some grey hairs. 

Finally, to look on the lighter side of this critical letter, many 
a smile must have been raised by the thought of a twitch-ridden 
transport driver staggering from his machine to creep silently 
away, shunning the attentions of the hordes of Press repre- 
sentatives who crowd round his mud-spattered lorry. 

Vickers Armstrong, Ltd. J. D. DERRY. 

High Post, Salisbury. 


R. H. REYNOLDS. 


FOR THE BOOKSHELF 


Blue is the Sky: By G. D. Fleming, William Earl and &o.; 
10s. 6d. ; ; 
5 oni is the sort of story which could probably be told— 
so far as the broad outline goes—by scores of young men, 
but it is doubtful if many of them could have told it so well. 
The author, when in his late ‘teens, threw up ‘‘a pen-pushing 
job’”’ which he loathed and, with less than 20s in his pocket, 
took a Short Service Commission in the R.A.F. in March, 1929. 
Having been born in California and spent most of his childhood 
in Mexico until coming to an English public school, he applied 
for Service overseas, which was no doubt why the Air Ministry 
kept him in Britain. This phase is briefly spanned within 
the first of the book’s twenty-two chapters and its only im- 
portance is that it gave him a profession, nearly 1,000 hours’ 
flying experience and £350 in the bank. Longing for a warmer 
climate he went to’ America with the idea of becoming an 
airline pilot, but although he obtained a ‘‘B’’ licence before 
leaving England, there were so many difficulties that he re- 
turned—having had a maivellous holiday and spent most of 
his money—and got a job with Hillman Airways. 

This is wher the book starts to get really interesting, and 
for ‘‘Old man Hillman’’ is shown to have been ‘‘an amazing 
character’’ who professed to be unable to read or write, and 
who made a pile out of his airline by the simple process of 
dangerously overloading his Dragons and shamelessly under- 
paying his pilots. Fleming soon discovered the ‘nicely 
cooked ”’ load sheets and after a showdown with Hillman, 
found a way to stop this perilous racket, but as he says, he 


learnt more about flying and put in more flying hours in his 
five months with Hillman than in five years in the R.A.F. 
Eventually he got out to East Africa and ‘‘ fell in love’’ 
with Kenya, where he is now running a farm he bought just 
before the end of the recent war. Most of the book deals with 
his various adventures, flying and otherwise, in East Africa, 
the Middle East, and finally back in Kenya, and Mr. Fleming 
compels. one’s interest by his unaffected narrative, whether 
describing a ‘‘shaky do’’ in the air, the sort of questions his 
native cook-boy used to ask about England, or an Investiture 
at Buckingham Palace. He finished his flying career as a 
Wing Commander, A.F.C., with 1,250,000 miles and 7,300 
flying hours to his credit but his only dread of giving up flying 
was the thought of becoming ‘‘chairborne.’’ Hence the farm 
in Kenya. A N. D. R. 
The Book of Bristol Aircraft. Compiled by A. H. Lukins. The 
Harborough Publishing Co., Ltd., 18s 6d. 
i hyo Bristol Aeroplane Company has tried its hand, usually 
with marked success, at building aircraft of practically 
every class, from trainers and fighters to charter machines, 
specialized record-breakers, bombers and transports. Nearly 
sixty distinct types (excluding variants) are described and 
illustrated in this new Harborough volume including several, 
like the Type 109 long-range biplane and Type 146 fighter, 
which were little known at the time of their production. 
Model makers will welcome the detailed G.A. drawings, par- 
ticularly that of the new Brigand torpedo-fighter. 
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Royal Air Force 
and* Naval Avia- 
tion News and 
Announcements 


: EMPIRE TERMINUS: Avro 
: York transports of No. 242 
: Squadron, Transport Com- 
: mand, off duty at Oakington. 
: Like other Transport Com- 
:mand units “242’’ has a 
: splendid record of service. 


Flag Officer (Air) (Home) 
6 Siew style of the present appointment 

of Vice-Admiral Sir Thomas Trou- 
bridge has been changed from Admiral 
(Air) to Flag Officer (Air) (Home). 


Moscow Couriers 

.A.F, TRANSPORT COMMAND is 

operating a daily courier service 
with Lancastrians between this country 
and Russia for the Council of Foreign 
Ministers in Moscow. Government 
couriers, diplomatic mail and newspapers 
are carried. In addition to five R.A.F. 
crew, each aircraft carries two Russians, 
one a navigator and the other a wireless 
operator, who are familiar with the 
eastern section of the route and the Rus- 
sian signals system. The first Lancas- 
trian left R.A.F. Station Bassingbourne, 
Herts, on March rath. 

The Russian aircrew will be picked up 
at Gatow airport, Berlin, on” the initial 
outward journeys, and subsequently the 
aircraft will cover the route in one hop. 
An Avro York carrying spares left for 
Moscow last Sunday week. 


R.A.F. Artists’ Association 


HE R.A.F. Artists’ Association is to 
be revived and an exhibition of 
members’ work may be possible this 
year. Group Captain A. C. Winter, 
O.B.E., R.A.F. (retired), founder and 
first organizing secretary, will again act 
in the latter capacity, and officers, «air- 
men and airwomen intending to join or 
rejoin should notify him c/o G.P.O., 
East Rudham, King’s Lynn, Norfolk. 


Taranto Commemorated 


DIORAMA of the naval action at 

Taranto in 1940 is to be presented 
to the Imperial War Museum. For two 
years it has been shown throughout the 
country to more than a million people 
and has helped to raise a large sum of 
money for naval charities. Models of 
Italian warships attacked by naval 
Swordfish aircraft from H.M.S. Iilus- 
trious and H.M.S. Eagle were provided 
by the Ministry of Aircraft Production. 
Measuring twelve feet square, the model 
was produced by the Fairey Aviation Co., 
Ltd., in co-operation with the Admiralty 
and M.A.P. 
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Return of Log Books 


sa was announced over a year ago that 
former R_A.F. flying personnel might 
have their flying log books back if they 
would apply, but many have as yet failed 
to make any request, and a reminder is 
given by the Air Ministry that the offer 
is still open. Applications should be 
addressed in the case of officers to. the 
Under-Secretary of State, Air Ministry 
(A.R.9(b)), Adastral House, Kingsway, 
W.C.2, and in the case of airmen to the 
Air Officer in Charge Records, R.A.F. 
Record Office (C.1) Gloucester. Full par- 
ticulars of number, rank and name in- 
cluding (in the case of officers) the offi- 
cial number held as an airman if applic- 
able, should be furnished. 

In the case of deceased airmen, appli- 
cations should be made by their bene- 
ficiaries or legal: representatives. 


Cyprus Armament Camp 


OYAL AIR FORCE squadrons in the 
Mediterranean and Middle East 
Command are to use an armament prac- 
tice camp now being established in 
Cyprus. Pending the selection of an air- 
field which can be developed for per- 
manent use, the camp will be at Nicosia. 
Facilities for ranges have been found at 
Morphou Bay and Cape Arnauti, but for 
the present only the former site will be 


used. Naval Aviation units in the 
Mediterranean will share the camp 
facilities, and eventually strategic 


bomber reinforcement exercises will form 
part of the training in Cyprus. 

Air Ministry policy calls for armament 
training facilities in all commands, and 
it is hoped later to establish practice 
camps in India and the Far East 


Benevolent Salesmanship 


Lit to the end of 1946, states the 
R.A.F. Benevolent Fund, 1,758 
members of aircrews have been assisted 
by the R.A.F. Pilots’ and Crews’ Fund 
raised by the Auctioneers’ and Estate 
Agents’ Institute. Over £369,000 was 
collected, mainly by gift auction sales 
the record sale being that of a bullock 
which fetched {10,251 at Stratford-on- 
Avon in 1943. Other gifts included a 
£261 lion cub, sold at Kidderminster in 
1941. Of the above total {150,000 has 
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already been handed over to the R.A.F. 
Benevolent Fund. A further amount will 
shortly be added, the balance going to 
establish a permanent R.A.F. rehabilita- 
tion centre. 


W.A.A.F. Conference 


.A.A.F. officers who had flown from 

the Far and Middle East and from 
Ggrmany were among those addressed by 
Air Marshal Sir John Slessor, K.C.B., 
D.S.O., M.C., Air Member for Personnel, 
at the W.A.A.F. Standing Conference 
held at the Air Ministry last week. 

In outlining the policy for the future 
of the W.A.A.F. as a permanent part of 
the R.A.F., Sir John said that the intro- 
duction of peacetime service for women 
was regarded by the Air Council as a 
great social and military experiment. 
The plans for the constitution of the 
new force would give it a peacetime 
strength of at least 26,000. ; 

It was the first meeting of the Stand- 
ing Conference to be presided over by 
Air Commandant F. H. Hanbury, 
M.B.E., as director of the W.A.A.F., 
who asked for the views of Command 
W.A.A.F. staff officers on future policy. 
Women, she said, would serve in the 
auxiliary force as well as in the perman- 
ent service and recruitment of civilians 
~~ re-entry of ex-W.A.A.F.s was going 
wel. 


Biggin Hill Chapel 


|B endear’ by fire last December, 
St. George’s Chapel of Remembrance 
at R.A.F. Station, Biggin Hill, is to be 
replaced. The Air Council Committee 
on War Memorials has decided that the 
old Operations Room, blitzed and 
vacated on August 31st, 1940, should be 
redesigned and converted. Mr. W. 
Wylton Todd, A.R.I.B.A., who designed 
the original chapel and who was stationed 
for a time at Biggin Hill, has offered his 
services free. No national appeal for 
funds will be made, and the appeal will 
be limited to relatives and friends of 
pilots killed while operating with the 
Biggin Hill sector of 11 Group, and to 
residents in the Biggin Hill area. Under 
the chairmanship of Air Marshal Sir 
Grahame Donald, K.C.B., D.F.C., 
A.F.C., who lost a son in the Battle of 
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Britain, and with the Rev. C. King as 
honorary secretary, a committee has been 
%et up to carry the scheme into effect. 
As padre at Biggin Hill, the Rev. King, 
who was mentioned in despatches for his 
part in the Battle of Britain, was chiefly 
responsible for founding the original 
chapel. 

The Operations Room gallery will be 
included in the new chapel and, with an 
adjoining room, will be converted for use 
as a cultural centre. The Rev. King has 
already received many offers of help to- 
wards the cost of the new chapel, but as 
his records of addresses were lost in the 
fire he would appreciate it if relatives of 
pilots who will be commemorated and 
trom whom he has not yet heard, as well 
as ex-members of squadrons whieh oper- 
ated in the Biggin Hill section, would 
communicate with him at R.A.F. 
Station, Uxbridge. 


All-weather Flying 


3 Spee year the Empire Flying School 
at Hullavington is concentrating on 
instrument flying in all weathers. The 
first course is now in progress. By a 
series of specialized courses it is hoped to 
make the Air Forces more ‘‘ weather con- 
scious,’’ and in this respect the R.A.F. 
aims to lead the world. Pilots from the 
Ministry of Civil Aviation will receive 
instruction. During this month an air- 
craft from Hullavington will make a tour 
of Malaya and India to make known the 
newest developments in all-weather flying 
and to test pilots for suitability as exam- 
iners in this subject. 


R.A.F. Food Dropping 


pats of the Transport Support 
Training Unit at R.A.F. Station, 
Syerston, Newark, have put in somé 
good work in dropping food to isolated 
units. A high degree of accuracy was 
achieved in all drops, which were made 
with ‘‘Seac’’ containers and panniers. 

On March 2nd 3,200 lb of food was 
dropped to the wireless station, at Steni- 
got, Louth, Lincs, where 50 men had 
been dependent on air supplies since 
Fekruary 5th. The following activities 
took place on March 6th: 


(1) 1,000 Ib of food dropped to R.A.F. 
Station, Desborough. 

(2) A Dakota flew from Syerston to 
Collinstown airfield, Dublin, at the 
request of the Eire Air Force, to 
assist in dropping food to isolated 
crofters’ cottages. 

(3) 900 Ib of food dropped to R.A.F. 
Station, Clee Hill. 

(4) 2,500 lb of food dropped to R.A.F. 
Spanhoe. 

On March 7th a Dakota dropped 1,500 
Ib of food on R.A.F. Station, Sutton 
Bridge, and 750 lb on R.A.F. Station, 
Foulsham. 

An urgent S.O.S. from the. Oxford 
branch of R.S.P.C.A. to the Station 
Commander of R.A.F. Abingdon may 
save thousands of bacon rations. One 
ton of pig food and 2 cwt of poultry food 
were dropped on March 7th by a Dakota 
to a 200-strong pig-farm, isolated for 
seven days without food. 

Dropping was not confined to the 
British Isles. On March 7th two Ansons 
led by G/C. A. E. Clouston, D.S.O., 
D.F.C., A.F.C., took off from Buckeburg 
on the 130-mile run to Juist, off the 
Dutch coast. A further flight of three 
®Ansons, led by W/C. Staveley, took off 
later. The aircraft carried a number of 
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kit-bags each containing 100 Ib of flour, 
and, flying at 2ooft, had to contend 
with severe icing. Islanders, who had 
been without food for five days, watched 
the operation. Later; another 120 bags 
were dropped. 

On March 8th three Dakotas from 
Syerston dropped hay for live stock in 
North Wales. 


The Britannia Shield 


A REQUEST -has been made to the- 


R.A.F. Sports Board to take over 
the arrangements for the competition for 
the Britannia Shield, presented last year 
by Mr. Eugene Sigmund Virpsha, a Pole 
who ‘served during the war in R.A.F. 
Fighter Command, fof competition 
among Allied Service sportsmen. Made 
of bomb-damaged oak from the Guild- 
hall, the shield, which commemorates 
the Battle of Britain, is for competition 
in boxing, cross-country running, 
fencing, shooting and swimming. Last 
year it was won by. Czechoslovakia. 
Under the chairmanship of Air Chief 
Marshal Sir Arthur Barratt, chairman of 
the Royal Air Force Boxing Association, 
a committee has been set up to make 
arrangements for the competition to be 
held during Battle of Britain week 
(September 8th to 15th). 


Jet Noise 

WV EDICAL officers of the R.A.F. are 

investigating noise problems arising 
from the use of jet-propelled aircraft. 
Preliminary investigation has shown that 
in flight, so far as the pilot is concerned, 
a Meteor is not appreciably more noisy 
than a Spitfire (the noise during flight is 
110-120 decibels), but on the ground the 
figure is 145-148 decibels. Provided the 
standard flying helmet is worn there is 
no danger to personnel seated forward 
of the power plant, but discarding of 
the helmet may result in deafness. 

It has been established that inaudible 
noises are more dangerous than those 
which can be heard. After being exposed 
to intense noise pilots have complained 
of a sensation of unsteadiness in walking 
and a general feeling of lassitude and 
weakness. Complaints are rare, but the 
Otological Committee of the Flying Per- 
sonnel Research Committee are now seek- 
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ing knowledge of the effects of sound 
frequencies on pilots and ground crew. 


Equipment Purchases 


“LT BAnsrorr aircraft and gliders are 
among the equipment to be pur- 
chased by France from Gt. Britain for 
the equipment of an airborne division. 
The French Air Force already uses 
Halifax transports. ; 

It is further announced that 142 
Mosquitos and 202 Spitfires are being 
delivered to Turkey. 


Air Marshal Barratt’s Sword 
for R.A.F. Regiment 


NTIL lately Inspector General of the 
Royal Air Force, Air Chief Marshal 
Sir Arthur Barratt, K.C.B., C.M.G., 
M.C., now retired, has given his sword 
to the R.A.F. Regiment for presentation 
as a Sword of Honour to the prize cadet 
at each O.C.T.U, passing-out parade. 
The Air Chief Marshal has had the sword 
since he was commissioned in the Royal 
Artillery in 1910. It will be kept in a 
glass case at No. 1 R.A.F. Regiment 
Depot at Catterick, and a plaque will 
bear the names of the prize cadets. Air 
Chief Marshal Barratt made the first 
presentation at the passing-out parade at 
Catterick on March 18th. He also pre- 
sented to the regiment at the Depot the 
R.A.F. Regiment badge signed by H'M. 
The King. 


Reunions 


O. 2 GROUP R.A.F. Reunion Dinner 

will be held at Grosvenor House, 
London, on May toth, 1947. R.A.P. 
and W.A.A.F. officers who served in any 
2 Group unit during the period Septem- 
ber 3rd, 1939, to May. 8th. 1945, are in- 
vited. Tickets {2 2s, including drinks 
with~ dinner. Apply to S/L. H. T. 
Turner, _184, Grove End _ Gardens, 
London, N.W.8, enclosing cheque, 

aa * * 

The annual reunion dinner of the Old 
Cranwellian Association will be held in 
the Royal Air Force College on Satur- 
day, June 14th, 1947. Will members 
please send their addresses to the Secre- 
tary, at R.A.F, College Headquarters, 
Cranwell, for further details. 


TWO BAGS FULL: The “ payload”’ of this Sikorsky R-4 helicopter which made 
three landings on the parade ground at Bradbury Barracks, Hereford, to collect 
rations for the snowbound R.A.F. Station, Defford, was two bags of potatoes. 
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A Friendly Comparison 
U.S.A.A.F. and R.A.F. Aircraft Assessed 


BASIS for an appraisal of British 
2 and American Air Force equip- 


‘ ment is provided by the article 
‘*Army Planes—To-day and Beyond,”’ 
contributed by Lt. Gen. Nathan F. 
Twining, Commanding General, Air 
Material Command, U.S.A.A.F., to our 
contemporary Aero Digest. 

During World War II, the General 
ciaims, American industry produced 
more aircraft than Great Britain and 
Russia combined, but he rightly empha- 
sizes that it was America’s Allies who 
gave her the time to accomplish “‘ this 
production miracle.’’ On this funda- 
mental‘truth he bases a plea for ‘‘ Air 
Industrial Preparedness.”’ 

For comparison with current U.S. 
procurement programmes and as an index 
to potential production he goes on to 
analyze U.S. production during the final 
stages of the war. In July, 1945 (the 
last full month of production) the U.S. 
Army accepted 2,749 aircraft, repre- 
senting a total airframe weight of about 
40,000,000lb. About 15 -per cent was 
accounted for by a few ‘‘ limited pro- 
curement’’ and experimental types, and 
by the tail end of Fortress, Mitchell and 
Lightning production. The remaining 
85 per cent was made up of 563 Mus- 
tangs, 375 Superfortresses, 305 Thunder- 
bolts, 173 Dakotas, 167 Invaders, 155 
Commandos and 95 Skymasters. (Desig- 
nations more familiar to British eyes 
have been substituted for General Twin- 
ing’s official type numbers.) 


Last Year 


On V-J day practically all contracts 
were cancelled and peacetime orders were 
naturally affected by readjustment from 
war conditions. During 1946 the A.A.F. 
accepted only 754 aircraft, including 
B-29 Superfortresses, C-74 Globemasters, 
P-80 Shooting Stars and Fairchild C-82 
Packets. Meanwhile the R.A.F. was re- 
arming with Meteors and Vampires, Hor- 
nets and Lincolns, and was receiving the 
last of the Spitfires, Tempests, Mos- 
quitos and Halifaxes. On this showing 
our 1946 fighters must be judged 
superior, our bombers of about equal 
merit and our transport aircraft—con- 
verted from bombers—much inferior in 
capacity, though of adequate perform- 
ance. Of necessity, this is a rough and 
ready appraisal, but it may be taken 
fairly to represent the 1946 position. 

Relatively large-scale production 
schedules for 1947 include contracts for 
three ‘‘ heavy ’’ bombers (Consolidated- 
Vultee B-36, North American B-45 and 
Boeing B-50); Lockheed P-80 Shooting 
Star, Republic P-84 Thunderjet, and 
North American P-82 Twin Mustang 
fighters; more Fairchild ‘C-82 Packets; 
and Consolidated-Vultee L-13 - liaison 
machines. ‘‘ Limited procurement ”’ air- 
craft include the Northrop B-35 Flying 
Wing, Republic F-12 Rainbow high- 
altitude reconnaissance aircraft, Boeing 
C-97 (a transport development of the 
Superfortress, similar to the Strato- 
cruiser) and Bell helicopters. 

It is instructive to compare each of 
these types with its opposite number 
(where one is known to exist) on order 
for the R.A.F. To the B-36, measuring 
230 ft in span and weighing 275,000 lb, 
there is, of course, no counterpart any- 


where in the world. It has a maximum 
range of 10,000 miles and will carry up 
to 36 tons of bombs over: shorter dis- 
tances. The desirability of such a type 
is often questioned, usually in somewhat 
nebulous terms, inspired by a categorical 
objection to “‘big’’ bombers. But the 
fact remains: that a few squadrons of 
B-36s should find a ready application in 
our scheme for Empire defence which, as 
Sir Philip Joubert has lately pointed out, 
may centre round strongpoints in West 
and East Africa, Ceylon and Malaya. 

The North American B-45 represents 
another class which would appear to be 
acceptable to the R.A.F., being a four- 
jet machine, approximately of Lancaster 
size, and having a very high perform- 
ance. Nothing like it has been announced 
in this country, though it is likely that 
jet bombers of various types are under 
construction. 


New Superfort 


The B-50 is a less modern bomber, 
being an improved and re-engined Super- 
fortress, but it has a much higher per- 
formance than the Lincoln, no develop- 
ment of which is known to be contem- 
plated as R.A.F. equipment. The top 
speed of the B-50 is at least 400. 

As,is now well known, the P-80 Shoot- 
ing Star is a very manoeuvrable single-jet 
fighter, slightly faster than the Goblin 
Vampire, though certainly inferior in 
climb to the Nene-engined version, and 
of lower all-round performance than the 
Meteor IV. Having had more than its 
share of teething troubles, it is now fairly 
well established in the U.S.A.A.F. A 
much newer type, the P-84 Thunderjet, 
is faster and looks promising, though it 
can hardly be expected to equal the 
speed and climb of the Meteor. 

The Twin Mustang has demonstrated 
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its long range—a quality which must be 
increasingly stressed in Empire defence 
fighters—in a spectacular manner, and 
seems to bea highly useful multi-purpose 
type with a top speed nearer 500 than 
450 m.p.h., and capable of functioning 
as an interceptor (r.o.c. 6,000-7,000 ft/ 
min); long-range attack fighter (fourteen 
0.5 in guns); "fighter-bomber (2 x 2,000 
lb bombs for over 1,500 miles); P.R. 
aircraft or night fighter, with appropriate 
equipment in underslung nacelle; or 
R.P. aifcraft (20 x 5 in rockets). The 
new M-3 gun and ejector seat will even- 
tually be installed. 

The C-82 and L-13 are first-rate 
machines in their own field, the former 
embodying quick-loading features «lack- 
ing in the otherwise excellent Handley 
Page Hastings. 

Of the ‘‘limited procurement ’’ 
machines the B-35 may be considered as 
a parallel development with the B-36; 
the Rainbow is faster than our P.R, 
Mosquito, though it weighs about four 
times as much; and the C-97 is more 
capacious than the Hastings. The Bell 
helicopter has no British counterpart. 

Britain’s showing, of course, might be 
greatly strengthened could mention be 
made of various types of aircraft at 
present regarded as secret, but it is 
evident that in certain classes the R.A.F. 
equipment situation will resemble that 
now applying in the civil transport field. 

It is likely that later marks of the 
Gloster Meteor than the  short-span 
Mk. IV will be introduced, together with 
the latest development of the Nene- 
Vampire. These types will maintain our 
lead in the fighter class for some time to 
come, but unless correspondingly modern 
types appear in other categories the 
Service may find itself seriously un- 
balanced in the matter of equipment. 


COMPLEMENTARY POWER: The U.S. N 

in aircraft with “mixed ’’ power plants. Those shown here have piston engines and 

turbine jets. Top is the Martin XP4M—I patrol bomber and below it the Curtiss 
XFrs5C—I fighter. 
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